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The mark of excellence 





For many years the 
characteristic name plate on 
CAV products with the 
familiar CAV trademark 

has been universal 

accepted as a symbol 0! 
excellence based on unequalled 
experience and backed 


by superlative service. 


The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENI 


C.A.V. LIMITED, ACTON, LONDON, W.3 
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Small Coal 


HE decision to end the rationing of house 
T coal is not likely to make any appre- 
ciable contribution to the solution of the 
problem of surplus supplies of small coal. 
Since rationing was introduced at the 
beginning of the war, the proportion of small 
coal from the mines has increased with the 
mechanisation of the collieries, but by and 
large the domestic consumer still prefers 
large coal. In putting forward a proposal 
designed to achieve substantial savings in the 
cost of storing the surplus small coal, Mr. 
E. J. Penfold, an industrial consultant, 
estimates that surplus stocks of small coal 
may rise to 35 million tons by 1965. His 
proposal is to stack the coal to heights of 
16 or even 24 ft, compared with the present 
limit of 8 ft. Spontaneous combustion would 
be prevented by a method of stacking which 
would exclude oxygen from the heaps and by 
using an automatic chemical sprinkler system 
to cool down the heaps if the temperature 
rose to a predetermined level. Mr. Penfold 
estimated the annual saving at £17 million, 
based on the saving of 10,000 acres of land 
for storage and the reduction in the road and 
rail access to the storage area. 

The National Coal Board are understood 
to take a more optimistic view of the possi- 
bility of expanding the consumption of small 
coal and thus of reducing stocks, but at the 
two-day conference organised by the Institute 
of Fuel at the end of May there was consider- 
able difference of opinion on this point. 
The Board started a campaign last October 
to lessen the disintegration of the larger coal 
that occurs in the course of mechanised 
mining. It was hoped to increase the output 
of large coal by about 2 million tons a year, 
but Sir James Bowman pointed out that the 
proportion of small coal produced in this 
country was already much lower than in some 
countries of the European Steel and Coal 
Community. 

The size distribution of coal will almost 
certainly be affected by the introduction of 
new mining methods. Apart from conven- 
tional mechanisation, a number of novel 
techniques appear to be on the way. Mr. 
A. H. A. Wynn in his W. M. Thornton 
Lecture, “* Developments in the Use of Coal,” 
draws attention to hydraulic mining—*‘a 
new art that is developing with some success 
overseas.” Presumably any fluidised tech- 
nique of this kind imposes a strict limitation 
on coal size, and in the present context the 
coal so produced would necessarily be classi- 
fied as small. Mr. Wynn states that a 12 in 
pipeline has a capacity for carrying coal in 
excess of one million tons a year, and to be 
economic, therefore, production would have 


to be on a considerable scale. Thus if 
hydraulic mining were introduced in this 
country the proportion of small coal would 
be heavily increased. 

Already the proportion of deep mined 
coal distributed accounted for by smalls 
has risen from 34 per cent to 46 per cent 
between 1947 and 1957. The problem will 
probably be aggravated by the increased 
mechanisation of coal distribution which is 
likely to result from the restoration of com- 
petition between coal distributors. 

There are nearly 17,000 coal merchants in 
this country. The number has been falling 
in recent years, but there is room for a general 
improvement in methods of coal distribution. 
Price control is to end with rationing, and 
with the end of price control and the protec- 
tion it has given to the inefficient coal mer- 
chant there should be a new stimulus to 
further concentration and mechanisation. The 
recent report of the Committee of Inquiry 
into Coal Distribution Costs in Great Britain 
States that the Committee “formed the 
impression that the trade generally would 
prefer price stability rather than competition, 
and that any competition there might be was 
unlikely to affect prices to consumers to any 
marked extent.”” The Committee rightly 
regretted this attitude. As householders use 
no less than 54 per cent of the total output 
of large coal (the railways are second, with 
22 per cent), it is increasingly important to 
raise the efficiency of this sector of the coal 
consumption pattern. 

In the longer term, the solution is likely to 
lie in manufacturing larger coal from small, 
in other methods of processing the small coal 
and in finding ways by which small coal can 
be more efficiently burnt and more widely 
used. This may require some change in the 
coal burning habits of the domestic consumer, 
for example, in the direction of using bri- 
quettes in closed appliances. Another possi- 
bility is the increased use of pulverised fuel 
by industries other than cement and electricity 
generation, which are already large users. 
The conclusion was reached that the imbal- 
ance between supply and demand for the 
various size-grades is likely to continue and 
if the important national asset represented 
by the growing stocks of small coal is not to 
be wasted, the problem of their utilisation 
must be tackled with a sense of urgency. 
The task is analogous to one which the 
oil industry seems to tackle very successfully 
—making the most economic use of all the 
many products and by-products of crude oil. 
Success in this formidable task depends on 
a skilful blend of technical developments and 
economic opportunism. 
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Cover Picture: Jn the compounding of rubber 
mixes, accuracy is important because of the rigid 
specifications and test requirements demanded by 
many industries. The photograph shows an 
operator selecting, on the control panel, the 
weights of various ingredients which will produce 
a mix conforming to a customer’s specification. 
The materials will be released from silos, seen in 
the top left corner of the picture, and automatically 
proportioned. 
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Plain Words 


““Can you hear me at the back?” Even 
now, with the modern microphone, at how 
many conferences can you hear all that is 
said? How many speakers really know how 
to use a microphone? Surely nowadays 
there is no need to have an upright post in 
the middle of the platform, from which the 
speaker can only move at the peril of instantly 
becoming inaudible? He turns to demon- 
strate—and a vital point is lost; he writes on 
the blackboard, and we are back once again 
in the days of the silent film. I must have 
been to hundreds of lectures, dinners, 
openings and other grand functions by now, 
but I doubt if | can remember a dozen where 
I could comfortably hear every word of every 
speaker. 

This is the age of electronics and tele- 
communication. Why then, can’t we pro- 
duce some cheap and simple device which 
will make Lord X audible more than three 
feet away, and let the attentive student hear 
Professor Y? One lecture I did hear, how- 
ever, remains very sharp in my mind. It 
was a big stage and the lecturer moved about 
all over it to show working models; yet, 
wherever he went, I could still hear him 
clearly. There were no leads trailing from 
him, nor were there a team of assistants with 
microphones on poles running after him. 
In fact it was a long time before I saw a 
button microphone in his lapel and inferred 
the transistor amplifier in his pocket. 

Audibility in international conferences has 
the added trouble of the unknown tongue. 
Simultaneous translation by experts—expert 
both in languages and the content of the 
discussion—fed into closed circuits and 
heard by a polyglot audience using plugged-in 
earphones was once one of the wonders of 
the United Nations conferences, but is now 
accepted without much thought. Nowa- 
days—last year at the World Power 
Conference sectional meeting and this year 
at the CIGRE convention—each member of 
the audience has a transistor receiver and 
earphones and the halls have been wired with 
closed loops. Each of the translations is 
transmitted on a different frequency and 
can be selected on the receiver. The latter 
are fitted for four channels. The speaker 
was still tied to a microphone—indeed, to 
two, one, on the desk feeding the ordinary 
address system, and one, round his neck, 
connecting with the translators’ sound-proof 
boxes. But think of the lecture of the future: 
the lecturer free to move about the rostrum, 
to make gestures as extravagant as he likes, 
never afraid of the call “ speak up,” and the 
audience, each selecting the language he 


knows best. CAPRICORN 
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How Wrong Can One Be? 


Nearly everybody has been wrong about one 
important aspect of the American recession. 
Few people, if anyone, expected the Americans 
to lose large quantities of gold as the recession 
deepened. The general opinion was that the 
Americans would reduce the volume of their 
imports and sell large quantities of goods 
abroad at low prices because they could not be 
sold at home. If this had happened the United 
States would have probably improved _ its 
balance of payments position and gold would 
have flowed in. Instead, a very substantial 
outflow has occurred. Total sales in the first 
three months of this year were almost half the 
total inflow of gold into the United States in 
1957. The latest figures published last week 
show that the United States has lost 377 million 
dol of gold in the first quarter of 1958, most of 
it to this country. 

It is against this background that the Prime 
Minister held his talks with Mr. Eisenhower 
last week in Washington. The United Kingdom 
has for several months pressed the view that 
something must be done to increase inter- 
national liquid reserves in order to finance 
world trade. World trade has expanded over 
the last 20 years while the price of gold has 
remained stable. In the last few years both the 
main creditor countries, the United States and 
Western Germany, have failed to pursue a bold 
policy of overseas investment. The outcome of 
all this has been an increasing difficulty in 
financing international trade and chronic vulner- 
ability of the pound. The United Kingdom has 
favoured an increase in the price of gold or some 
form of direct assistance to the pound, if 
necessary through the Worid Fund. 

The significance of recent gold statistics is that 
the figures have beaten the British Government. 
They have reinforced the view in Washington 
that nothing needs to be done for the pound while 
the flow of gold is so heavy in the direction of 
London. The fact that much of the flow of gold 
is probably due to a switch from foreign exchange 
to gold and therefore not a measure of the 
increase in the strength of sterling has not made 
much impression in America. The Americans 
seem to favour direct help to countries overseas 
only in the form of quick assistance to Latin 
America. The fact is, however, that the flow of 
gold from the United States at present proves 
little more as yet than that the principal inter- 
national currencies are all liable to sudden and 
unpredictable influences based on either over- 
confidence or under-confidence. The prospect 
of a world riding to a new height of prosperity 
in the next few years on a rise in the price of 
gold or an imaginative revision of the con- 
stitution of the World Fund now seems remote. 


Elastomers Research 


A further step was taken at the beginning of 
this month in the development of the synthetic 
rubber industry in this country when the United 
Kingdom end of the du Pont Company 
announced that they are to construct an elasto- 
mers research laboratory at Hemel Hempstead. 
The company’s elastomers, which include neo- 
prene, hypalon and adiprene urethane rubber, 
are already in use on a considerable scale in this 
country and the need for the laboratory will 
increase when the neoprene plant in Northern 
Ireland is in full production. This plant is 
expected to start operations early in 1960 and, 
when full capacity is reached, will supply neoprene 
to the United Kingdom, Continental Europe, 
the Middle East and Commonwealth countries. 

Hitherto research and technical assistance in 
the use of du Pont elastomers has been provided 
from the elastomers laboratory at Chestnut Run, 
near Wilmington, Delaware, but the new labora- 


tory will be designed to meet the specific require. 
ments of the British rubber processing induyst 
The laboratory will include machinery for cow. 
pounding, processing and testing of all types of 
synthetic rubber compositions and Products 
and will also be used as a demonstration and 
proving area. Neoprene is, of course, already 
well known particularly for its resistance to attack 
by oil and grease, sunlight, heat and many 
chemicals. Hypalon is a relatively new produc 
and applications for it are still being developed 
Its main advantage over neoprene is claimed to 
be that it can be compounded in a wide range of 
colours which will withstand long exposure to 
weathering. It is also claimed to have a superior 
resistance to oxidising chemicals. 


From Behind the Curtain 


During the depression years in the 1930's 
Russian orders for machine tools made an 
important contribution to the turnover of the 
British machine tool industry. It is a sign of 
the marked growth in the engineering industries 
in Russia and Eastern Europe that several Iron 
Curtain countries are now offering machine tools 
for sale in this country; a particularly interesting 
development is the recent appointment of 
Newman Industries Limited as sole selling agents 
in the United Kingdom for all heavy Hungarian 
machine tools. The range of machines offered 
includes centre lathes, radial drills and milling 
machines, the latter including vertical and 
universal millers with table sizes of 60 in by 15 in 
from the Csepel Machine Tool Factory. These 
latter machines are fitted with an electro-hydrau- 
lically controlled 20-speed gearbox providing 
automatic pre-selection. 

The fact that Hungary may become an exporter 
of machine tools to the United Kingdom, 
however, does not necessarily indicate any 
weakening in the competitive position of British 
machine tool manufacturers. There has always 
been a fair degree of specialisation in the machine 
tool industry in most countries, if only because 
national markets cannot support a local industry 
producing all types of machine tools. Total 
output of the British machine tool industry 
reached £95 million in 1957 compared with 
£40 million in 1950 and even allowing for price 
changes this represents an increase in volume of 
about 50 per cent; simultaneously, productivity 
increased by about a quarter. 

Imports of machine tools into the United 
Kingdom in 1957 accounted for about 25 per 
cent of total supplies while exports were about 
26 per cent of output. British manufacturers, 
however, increased their share of world exports 
from 16 per cent to 18 per cent between 1953 
and 1956, mainly at the expense of the United 
States industry. Such exports of machine tools 
as have been made from the Iron Curtain coun- 
tries have been largely for political reasons but an 
era of commercial competition is probably now 
opening. 


Challenge from Sweden 


In a series of articles last year on the Free Trade 
Area, ENGINEERING drew attention to the 
challenge of ASEA, the big electrical engineet- 
ing group in Sweden. Last year the group 
celebrated its 75th anniversary with an increase 
of nearly 14 per cent in its net profit. 1957 
was also, incidentally, the year in which it sold 
its British subsidiary. 

Altogether, last year was a good one for the 
group. Orders increased for plant and equlip- 
ment. It is interesting to notice that the same 
factors were at work on this group’s turnover 
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shave been operative in the electrical engineering 
industry in the United Kingdom. Investment 
in the Swedish market was limited by shortage 
of capital and orders for defence declined. On 
the other hand orders from abroad for equipment 
for the power producing industries showed a 
considerable increase, though exports for 
gandard products were somewhat reduced. 
Exports accounted for 31 per cent of orders and 
2 per cent of deliveries in 1957, so far as the 
parent company was concerned. 

ASEA have been successful competitors 
for high-voltage direct current power trans- 
mission equipment for a system under the 
English C hannel. Large transformers accounted 
for more orders than ever before and units are 
being supplied to several countries in western 
Furope, South America and the British Common- 
wealth. Business was also good in the export 
market for high-voltage equipment with special 
reference to circuit-breakers and the same was 
tue of rectifiers. ASEA are now in the atomic 
yower industry and are designing an heating 
reactor in agreement with AB Atomenergi. 


Steel in Compression 


The steel industry, which has not been faced with 
the problem of surplus capacity for the last 
20 years, is now beginning to feel the effects of 
the recession in certain sections of industry. 
Total output of steel last month was running 
at 379,000 tons a week compared with 450,000 
tons in May, 1957, and two of the most important 
producers, Stewarts and Lloyds and Dorman 
Long, last week reported a further fall in 
demand. The former had been affected earlier 
by a decline in home demand but is now faced 
with a fall in exports due to declining requirements 
of tubes by the oil industry. The company 
announced last week that almost all its works are 
on short time. 

Demand for structural steel has also declined 
both at home and for export and Dorman Long, 
afer giving a warning about a month ago, 
announced last week that they were to dismiss 
1,100 men. The company stated that some 
men were to be dismissed from the Cleveland 
works, the blast furnace at the Redcar plant was 
to be temporarily closed, and there was to be a 
reduction in the number of shifts worked at the 
Acklam works. 

On the other hand, owing to the record output 
of the motor industry sheet steel is in short supply 
and is again being imported. Tinplate produc- 
tion is also well maintained, and the home 
demand for heavy plate is likely to continue at 
ahigh level for two or three years unless cancella- 
tion of shipbuilding contracts takes place on a 
much larger scale than has hitherto been the case. 
Exports of plate, however, are falling off and 
strong price competition has been experienced in 
export markets. 

Steel output for the next two months is likely 
to show the usual seasonal decline due to the 
holiday period and so far as can be seen at 
present, it seems unlikely that the autumn 
Tecovery in demand will be sufficient to raise 
production to the level of last year. The main 
factors governing demand may well be whether 
the output of the motor industry is maintained 
and whether any steps are taken before the 
autumn to stimulate building activity. 


Cracking Petroleum Underground 


In spite of recent downward revisions of the role 
likely to be played by oil in supplying this 
country’s fuel requirements, British consumption 
of petroleum products has continued to increase 
rapidly. Comparison of current consumption 
with that in 1957 is invalidated by the aftermath 
of Suez, but in the first quarter of 1958 total 
consumption of petroleum products was 17-6 per 
cent higher than in the corresponding period 
‘Wo years ago, a rate of increase much greater 


than that recorded in the consumption of coal. 
Coupled with the political uncertainties in the 
Middle East, this means that any development 
leading to fuller utilisation of existing oil reserves 
or to exploitation of oil deposits, not at present 
capable of recovery, is of considerable importance 
to British industry. 

The announcement last week that the Royal 
Dutch Shell Laboratories in Amsterdam are 
carrying out research into a technique for 
underground thermal cracking of heavy crude 
oil opens up several possibilities. Some crude 
oil is of such high viscosity that it will not flow 
towards the bore holes while in other cases oil 
cannot be recovered owing to the presence of 
large quantities of water. The first problem may 
possibly be overcome if the oil is subjected to 
high temperatures while still underground; in 
efforts to resolve the second, a pilot plant has 
successfully extracted all the oil from sands 
containing 20 per cent oil and 80 per cent water. 

The practical application of this process will 
clearly resemble in some respects the under- 
ground gasification of coal, but it is claimed that 
because of the porosity of most oil-bearing rocks 
it will not be necessary to drill underground 
tunnels. Experiments have so far been confined 
to oil mixed with sand and packed into 20 ft 
tubes, but in practice air would be pumped 
down to the oil beds to provide the oxygen for 
combustion, which might be allowed to start 
spontaneously or be started artificially. It has 
been suggested that in many deposits recovery 
might be increased by as much as 5O per cent. 
It is also possible that the technique may permit 
exploitation of new sources of oil such as the 
Athabasca oil shales in Ontario where reserves 
are estimated to exceed those of the Middle East. 


World Bank’s Big Year 


By the end of June, which is the end of its fiscal 
year, the World Bank will have lent over 650 
million dol. This is the Bank’s biggest year so 
far and marks an enormous increase in activity 
since it started business ten years ago with 
development loans totalling 30 million dol. 
Prospects in South Asia and the Far East 
dominate the Bank’s activities for the second 
year in succession. In Asia as a whole loans for 
over 830 million dol are now being used to 
finance projects ranging from irrigation and land 
reclamation to industrial development, and the 
construction of ports and railways. In Africa 
loans this year will be approximately 100 million 
dol. On the objectives of Bank policy, its 
chairman, Mr. Eugene R. Black, speaking at the 
23rd session of the Economic and Social Council 
of the United Nations, said that two-thirds of the 
loans made had been to increase the production 
and supply of electrical energy, and to improve 
means of transportation. Within these categories 
substantial loans have gone to develop railways, 
highways, air and water transport. In the last 
financial year loans worth 500 million dol went 
into railway construction in India and Pakistan. 
In East Africa loans have been used to build 
a railway from West Uganda which makes a 
spectacular spiral descent of the Lake George 
escarpment to Kampala. At Karachi, work to 
modernise and expand the port includes building 
a new quay wall, 13 new cargo berths as well 
as modern storage and handling facilities. 

The majority of the Bank’s loans, however, 
are for electric power development. The most 
famous single project in this class is perhaps the 
Kariba Dam on the Zambesi. But there are 
other notable projects such as the Colenso 
Power Station in Natal, and the Panchet Hill 
Dam on the Damodar River north-west of 
Calcutta, in other parts of the Commonwealth. 
In one respect the activities of the World Bank 
are less satisfactory to British industry than 
they were ten years ago. At that time the 
majority of contracts for equipment and engi- 
neering works for use in Bank projects went to 
British firms. To-day Germany has taken the 
lead together with Italy and the United States. 
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Letters to the Editor 


ACCELERATED CURING TESTS 
ON CONCRETE 


Sir, Mr. T. N. W. Akroyd’s letter in your issue 
of 23 May, p. 666, was of great interest to me, 
as we are still comparing our own technique 
with others at every opportunity. 

It would not be opportune to give our findings 
in detail at this time, but it is very evident that 
our oven technique has the great advantage that 
it is virtually independent of the type of portland 
cement being used, of the mix proportions, and 
of the aggregate grading, save in the case of 
** freak ** cements. 

Mr. Akroyd, in his curves of Figs. 1 and 3, 
shows a difference in predicted strength of 
800 Ib per sq. in, due presumably to a cement 
change. In the article on “* Accelerated Curing 
of Concrete Test Cubes,” by Mr. R. G. Smith- 
Gander and himself (ENGRG., 17 Feb., °56, 
p. 153), Mr. Akroyd showed an average of 
about 1,000 lb per sq. in difference between 
two cements in both Figs. 4 (a) and 4 (4), thus 
covering a range of 1,800 lb per sq. in between the 
best curves drawn for the earlier Crown cement, 
and the cement used for the Fig. 3 in his letter 
referred to above. 

Our oven technique, on the other hand, gave 
curves plotted from points obtained from 11 
different cements with a full range of mixes 
using one aggregate grading, which were pub- 
lished in the Chartered Civil Engineer of May, 
1957, having a standard deviation of 171 lb per 
sq. in for 7-day, and 204 lb per sq. in for 28-day 
prediction. Subsequent work has added two 
more “ special ** cements, and a wide variety of 
aggregate gradings. The standard deviations 
from the same curves are now 188 and 210 lb per 
sq. in, respectively. 

Mr. Akroyd’s Table I, in his letter, is based, 
to my mind, on a mis-use of Road Note 4, since 
cements vary considerably in their strength gain 
from 7 to 28 days. Thus, I feel that his Tables 
Il and IIL are wrongly obtained. I do, however, 
agree with his conclusions that the constants 
A and B cannot be usefully employed. I have 
frequently emphasised that while our accelerated 
curing technique will predict both 7 and 28-day 
values, the scatter is such that 7-day strength 
cannot be used to predict 28-day strength. 

Mr. Akroyd’s remarks on ovens are relevant 
to some considerable extent, but it is quite 
possible to get a suitable electric oven compara- 
tively easily. I should be very much afraid of 
using Mr. Akroyd’s technique on site, as the 
same name on two cement bags does not guaran- 
tee that both were filled in one cement works. 
It is clear that with the boiling-water technique, 
one would expect different behaviour from 
different cements, while with the oven technique 
it would be very unlikely that the two cements 
would require different prediction curves. 

Change of aggregate grading clearly has no 
significant effect with the oven technique, 
although Mr. Akroyd anticipates that some 
effect will be apparent. It was my earlier impres- 
sion that adequate curves could be prepared for 
constant materials using any sensible form of 
heating. I still think this is the case—but what 
I am after, and what I think I have got, is a 
technique that is not affected by variations in 
materials or chance small errors in technique. 
I am sure Mr. Akroyd will not claim such 
qualities for the boiling-water method. 

Incidentally, Mr. Akroyd misquotes me in 
his second paragraph. Nurse and Saul did not 
use a “steamer” of the type described. | 
suggested it might be used as an alternative to 
oven curing—but I do not now approve of its 
use. 

Yours faithfully, 
J. W. H. KING, 
Professor of Civil Engineering. 
Queen Mary College, 
Mile End Road, 
London, E.1. 
12 June, 1958. 
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THE QUEEN’S HONOURS 


Approximately 2,200 persons—some 400 fewer 
than last time—were included in the list of 
honours granted by The Queen on 12 June in 
celebration of her birthday. Among those of 
her subjects whom Her Majesty has been pleased 
to honour were a number of engineers, scientists 
and executives, as well from industry generally as 
from Government departments and the Services. 
An award that will give much satisfaction, 
especially in the electrical industry, is the con- 
ferment of a knighthood upon Dr. WILLIS 
JACKSON, F.R.S., M.I.Mech.E., M.1.E.E., director 
of research and education, Metropolitan-Vickers 
Electrical Co. Ltd. 

Mr. James W. F. HILL, C.B.E., a director of 
Clayton Dewandre Co. Ltd., has also been 
made a knight bachelor, for his services to the 
Association of Municipal Corporations of which 
body he is the present chairman. Others among 
the 33 new British knights include Mr. JAcK C. 
Baker, C.B.E., lately President of the British 
Trawlers Federation; Mr. WILLIAM R. BLACK, 
chairman of the National Research and Develop- 
ment Corporation, for his public services; 
Mr. WILLIAM H. Garrett, M.B.E., for his 
services to industrial relations; Mr. Friston C. 
How, C.B.E., secretary to the Atomic Energy 
Office; and Mr. JOHN S. PICKLEs, B.Sc., M.I.E.E., 
chairman of the South of Scotland Electricity 
Board. Another knight is Mr. REGINALD W. 
TayLor, C.M.G., M.I.C.E., engineer-in-chief to 
the Crown Agents for Oversea Governments and 
Administrations, whose name is included on the 
Colonial Office list. 

Mr. JAMes L. GIRLING, lately comptroller- 
general of the Patent Office and Industrial 
Property Department, Board of Trade; Mr. 
MoriEN B. MorGAN, deputy director of the 
Royal Aircraft Establishment, Farnborough; 
and Mr. FrReperick I. Ray, C.B.E., director of 
inland telecommunications, General Post Office, 
have been made Companions of the Order of the 
Bath. Mr. Peter F. D. TENNANT, O.B.E., 
overseas director to the Federation of British 
Industries, has been appointed a Companion of 
the Order of St. Michael and St. George. 

In the Order of the British Empire, Lorp 
Citrine, K.B.E., Comp.LE.E., has been pro- 
moted a Knight Grand Cross, and Mr. 
REGINALD J. Ayres, C.B., C.B.E., deputy 
secretary of the Ministry of Power, has been 
promoted a Knight Commander. Other pro- 
motions in, and appointments to, this Order 
include Mr. DENNIS BELLAMY, O.B.E., chairman 
of the Yorkshire Electricity Board; Mr. PERcy 
A. T. BEVAN, M.I.E.E., chief engineer to the 
Independent Television Authority; Mr. WILLIAM 
B. T. BLUE, commodore chief engineer, Penin- 
sular and Oriental Steam Navigation Co. Ltd.; 
Mr. THomMas W. F. Brown, director of 
PAMETRADA; Mr. Eric K. COLE, chairman 
and managing director of E. K. Cole, Ltd.; 
Mr. JOHN CORNER, senior superintendent of the 
Physics Division, Atomic Weapons Research 
Establishment, Aldermaston; Mr. WILLIAM A. 
MACFARLANE, chief executive of the National 
Industrial Fuel Efficiency Service; Mr. Eric S. 
MOoULT, director and chief engineer of de 
Havilland Engine Co. Ltd.; Mr. FREDERICK S. 
Snow, O.B.E., consulting engineer; and Mr. 
GERALD H. WILSON, chairman and managing 
director, Laurence, Scott and Electromotors 
Ltd.; who are now to be Commanders. 

Among those appointed Officers of the Order 
of the British Empire may be mentioned Mr. 
WILLIAM T. ASH, secretary of the Radio and 
Electronic Component Manufacturers’ Federa- 
tion; Mr. THOMAS C. CRAWHALL, M.Sc., 
M.I.Mech.E., assistant director of the Mech- 
anical Engineering Research Laboratory, DSIR; 
Mr. RICHARD W. REYNOLDS-DAviEs, secretary 
of the Institute of Fuel; Mr. LioneEL HAworTH, 
chief designer of civil engines to Rolls-Royce 
Ltd.; Mr. LANcELot M. Simpson, manager and 
chief engineer to the Automatic Telephone and 
Electric Co. Ltd.; and Mr. HAROLD A. TUNSTALL, 
assistant research manager to W. T. Henley’s 
Telegraph Works Co. Ltd. 


Automobile Engineering 
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MIRA ACTIVITIES EXPANDING 


Despite the construction of their own proving 
grounds and research laboratories by the big 
vehicle manufacturers, the Motor Industry 
Research Association is being kept fully occupied 
on problems of common interest which it would 
be uneconomic for individual companies to 
resolve independently. In addition to the well 
known proving ground and laboratories at 
Lindley, a wind tunnel is to be provided and 
discussions are now in progress in the form it 
should take. MIRA now has about 750 member 
companies and maintains an important technical 
information service for them. 

Current activities are mainly concerned with 
investigations into strength of materials and 
components, power units and transmissions and 
performance of complete vehicles, including 
thorough testing of foreign products. 

Cold rolling of fillets as developed by MIRA 
has shown increases in fatigue strength up to 
80 per cent on items like crankshafts and stub 
axles and has now been adopted in production. 
Although surface rolling is not new, precise 
knowledge on techniques has been lacking and 
the work at MIRA has provided basic data on 
rolling times and pressures for different materials 
and fillet sizes. Much work is also being done 
on bending fatigue strength of gear teeth and 
torsional strength of the splined portions of 
axle shafts. 

Noise investigations are facilitated by a 
chamber which has all internal surfaces treated 
with sound damping materials. There is a 


BRITISH-TYPE THREE-AXLE 


Restrictive legislation on weight and other 
aspects of truck design has already produced an 
upheaval in the German commercial vehicle 
industry and new designs are now being evolved 
to meet the changed conditions. Daimler-Benz 
have just announced a Mercedes-Benz three- 
axle truck, the LP333, of a type common in 
England but hitherto unknown in Germany. It 
has four steered wheels at the front and a single 
driving axle with twin wheels at the rear. This 
permits theoretically correct steering geometry 
and was regarded as preferable to the alternative 
of twin rear axles with their torsional loading of 
drive shafts and increased tyre wear on corners. 
Springing throughout is semi-elliptic and 
steering is by ZF-Hydro-Gemmer servo unit. 
There are a pneumatic exhaust brake and 
pneumatic servo brakes with servo cylinders on 
the back plates for each wheel. The engine is 
a six-in-line diesel of 659-5 cu. in total displace- 
ment giving 220 b.h.p. gross at 2,200 r.p.m. and 


isla. 


roller set into the floor, with granite chippin 

cemented to its periphery, which can be used 
rotate one wheel of a car and help investigations 
into road-excited body noises. 

Investigations have been carried out with scale 
models in wind tunnels to see how far the 
results can be correlated with tests on the com- 
plete cars of the same type in the wind tunne| 
of the Royal Aircraft Establishment at Fagp. 
borough. One set made available to us fo, 
inspection showed fairly good agreement on 
drag coefficients but wider variations in such 
data as yawing moment and pitching coefficients 
In any case it would be a pity for MIRA to have 
to make do with anything short of a full-scale 
tunnel. 

Two experimental automatic transmissions 
are currently under development at MIRA. 
One consists of an axial piston-type hydraulic 
pump and motor combined in a differential 
arrangement. The other uses a_ hydrostatic 
drive with epicyclic gearing in a shunt arrange- 
ment to give higher overall efficiency than js 
obtainable from pure hydraulic drive. 

Investigations are also being made into power 
losses in engines, torque measuring wheels 
fitted with strain gauges are being used in the 
timing gear of a diesel engine to measure power 
consumed by camshaft and injection pump and 
a cylinder liner supported on_ piezo-electric 
crystals is being used in an attempt to measure 
the forces imparted to the liner by piston and 
ring friction. 


TRUCK BY MERCEDES-BENZ 


535 |lb-ft torque at 1,300 r.p.m. Transmission is 
through single-plate clutch and six-speed fully 
synchronised gearbox with pneumatic power 
shift. 

The truck is designed for long-distance 
transport and has a maximum speed of 57:5 
m.p.h. Chassis with driver’s cab weighs 13,105 lb. 
With cab, platform and driver, the weight is 
14,990 lb, permitting a payload of 20,2801b 
within the new German all-up weight limit of 
35,275 lb (16,000 kg). For export, to countries 
where this does not apply, a 10 ton rear axle 
can be supplied, allowing a gross weight of 
18 tons. Provision is also made for towing a 
16 ton trailer. Favourable load distribution 
has permitted use of relatively small tyres, 
9-00-20, and the price per set of nine is claimed 
to be lower than that of a 7-tyre set for a 
comparable two-axle truck. As usual on 
Continental long-distance trucks, cabs are 
available with crew-sleeping accommodation. 





Chassis of the new Mercedes-Benz LP 333 truck. 
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TELEVISING SURGERY IN COLOUR: MOBILE UNIT 





A mobile medical colour television unit, manu- 
factured by Marconi’s Wireless Telegraph 
Company Limited, Chelmsford, Essex, was 
recently handed over to Smith, Kline and 
French Laboratories Limited, Coldharbour Lane, 
London, S.E.5, who commissioned the manu- 
facture of the vehicle. It is the intention of the 
latter company to place the unit at the free 
disposal of medical authorities in Britain for use 
at conventions or similar functions. It will be 
used, for example, to televise in full colour, 
clinical procedures and operations, at the British 
Medical Association’s annual meeting at Bir- 
mingham, and in London, Southampton and 
other medical meetings in the country. 

During each programme there is two-way 
communication between members of the audience 
and the doctor or surgeon. A moderator in 
the audience relays questions to the demon- 
strator who, by means of a small pendant micro- 
phone, is able to make his observations heard 
by all in the auditorium. The main human 
“components ” in a demonstration are usually 
three: the doctor, or surgeon, and his patient; 
the panel discussing the demonstration; and the 
audience. Each group is in a separate location. 
A panel discussion may be thrown on the screen 
at appropriate moments, and panel members 
may interject comments at any time. 

In surgical demonstrations, the colour camera 
is mounted on a mobile pedestal a few feet from 
the operating field and shoots horizontally at a 
tilted mirror suspended immediately above the 
operating field. The image suffers lateral 
inversion but this can be corrected electronically 
in the camera. In medical demonstrations the 
camera normally shoots direct and no correction 


(Lefty «ne venicle itself 
weighs 8 tons gross, 2 
tons of this being accoun- 
ted for by the colour 
television apparatus. 


(Right) The main control 
room is housed in the 
centre of the vehicle. 
The top rack comprises 
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three 21 in colour moni- 
tors. In the foreground 
is the producer’s console. 
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is required. A surgical or medical procedure in 
an area of about | sq. ft can be projected on to a 
screen 6 ft by 8 ft. 

The vehicle itself weighs 8 tons gross, 2 tons 
of which is accounted for by the colour television 
apparatus. It is divided into three sections. 
The rear compartment houses the apparatus 
racks, including the encoding equipment that 
combines the “red,” “ green,” and “ blue” 
signals from the camera into a composite signal 
of a type that can be carried, if required, over 
long distances by landline or microwave link. 
N.T.S.C. coding modified to British 405-line 
requirements is employed for use in this country, 
but the equipment is suitable for use with other 
line standards. The apparatus room is normally 
staffed by one engineer. 

The centre compartment is the control room 
area. In it sit the technical director and vision 
mixer, two camera control operators, and the 
sound mixer—a team working under the personal 
direction of the producer. Here, the outputs 
from the two colour cameras and the micro- 
phones are checked and integrated into the 
programme. Three colour monitors, type 
BD.875, each using a 21 in three-gun shadow 
mask colour tube, are in use in the control room— 
one for each camera channel and one acting as 
a line monitor. The black-and-white preview 


OVERHUNG ALTERNATOR 


As in previous years, the main equipment in the 
power house installed at the Bath and West 
Agricultural Show comprised two 400 kW 
alternator sets, each incorporating a Lister- 
Blackstone turbo-charged diesel engine; and, as 
before, the power house provided an independent 
supply of electricity and hot water throughout 
the showgrounds. This year, however, one of the 
sets included a flange mounted overhung 
alternator. 

A feature in the design of the range of Lister- 
Blackstone ER(S) engines is the introduction of 
a second main bearing between the first crank- 
shaft throw and the flywheel. This, say R. A. 
Lister and Company Limited, Dursley, Glos., 
combined with the fact that the crankshaft itself 
is of generous diameter, permits the carrying of 
heavy overhung loads with complete safety. 

The alternator stator is carried on a bell 
housing bolted to a machined facing at the end 
of the cylinder housing. The alternator rotor 
is mounted on a spider, as close as possible to 


The overhanging of the alternator, together with 
the use of a belt-driven top-mounted exciter, save 
considerably in the total length of the generating set. 


monitor uses an 8-5in picture tube; the two 
picture and waveform monitors each employ 
14 in picture tubes and 5in waveform tubes. 
The colour monitors are underslung on a mono- 
rail system which enables them to be withdrawn 
into the control room proper for minor adjust- 
ments, or into the forward compartment for 
major servicing, or to be withdrawn completely. 

The forward compartment, in addition to 
containing the driver's seat and _ controls, 
provides access to the back of the camera control 
equipment and also gives a useful service area. 

The colour cameras used are Marconi 3-tube 
image orthicon units, type BD.848, the funda- 
mental design of which is similar to that of the 
colour cameras that the firm have supplied to the 
BBC. They are designed to operate by an 
88-way cable, two 100 ft lengths of which are 
carried on drums in the forward compartment, 
one end of each being permanently connected 
to the equipment. Two additional drums of 
88-way cable, 250 ft long, are also carried. 

The main display is by a Marconi colour 
television projection unit, type BD.876. This 
provides a picture of 8 ft by 6ft, which the 
company say can be viewed comfortably by up 
to 300 people. A 21 in colour television 
receiver, manufactured by Murphy Radio 
Limited, is also provided. 


the crankshaft coupling flange, to minimise the 
overhung load—there is no outer bearing. In 
certain cases the moment of inertia of the rotor 
itself is sufficiently great to make an engine 
flywheel unnecessary; otherwise a small engine 
flywheel is included in the assembly. 

This method of overhanging the alternator with 
a belt driven top-mounted exciter saves con- 
siderably in the total length of the set. There is 
in fact a saving of almost 4 ft compared with a 
direct coupled single bearing alternator with 
an in-line exciter. In the power house at the 
Bath and West this represents a saving of 20 per 
cent in floor space. 

The company claim that overhung alternator 
sets, being of a rigid mono-block construction, 
are ideally suited for support on vibro-insulator 
mountings since no combined baseplate is 
needed; a compact unit is obtained, which is 
equally adaptable for marine or portable power 
applications or for standard industrial use where 
a 75 per cent saving may be made in the volume 
of foundations required, as compared with a 
solidly mounted unit. Furthermore, the saving 
in size and weight means a considerable economy 
in freight and handling charges. 
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Companies in the News 


Research for Profit 


In the United States there exist several organisa- 
tions who have grown large and prosperous by 
undertaking long-term research projects on a 
contract basis for industrial concerns, government 
agencies or organisations. One of the largest 
and most successful of these, Arthur D. Little 
Inc. of Cambridge, Massachusetts, have set up 
such an organisation in Scotland under the 
name of Arthur D. Little Research Institute. 
Formed early in 1957, the Institute have just 
published their first annual report, dealing partly 
with the background of their organisation and 
methods, partly with the four major projects 
upon which they are engaged. 

The Institute’s buildings are those formerly 
occupied by the Institute of Seaweed Research 
at Inveresk, six miles from the centre of Edin- 
burgh, and are equipped to undertake chemical, 
physical and biological investigations. At the 
end of the year the staff numbered 22, including 
12 qualified scientists. Three studies, in the 
fields of corrosion, polymer and sugar, were in 
progress and a fourth, on wood, had just begun. 
The Institute is self-contained and their relation- 
ship with their American parent is described as 
** flexible and informal.” In the case of American 
sponsors liaison is maintained by the latter and 
by visits of the project engineers to the firms 
concerned and vice versa. 

Staff are encouraged “ to enter freely into the 
life of the scientific community by discussing 
their work and publishing their findings.”” The 
progress of the Institute will be watched with 
great interest and particularly the attitude of the 
larger British companies to this type of service. 
In the United States the larger companies have 
been major users of this type of independent 
scientific organisation; the Institute may well 
demonstrate the need for it in this country and 
elsewhere in Europe. 


Demand for Bricks, Mortar and Asphalt 


The annual reports of Associated Portland 
Cement Manufacturers, the Limmer and Trinidad 
Lake Asphalt Company, and the London Brick 
Company contain an assessment of future 
prospects for building and contracting based on 
the widest contact with the trades concerned. 
None is very cheerful about the home market 
(which, as reported in Weekly Survey, is also the 
view of the steelmakers), but the current level of 
activities is higher than had been expected. Sir 
George Earle, chairman of Associated Portland 
Cement, said that forecasts of the decline in 
building activity—as high as 20 per cent this year 
—had proved unduly pessimistic and that ‘“ on 
present indications it would be reasonable to 
assume that deliveries in the home trade would 
not be more than 10 per cent down on last year.” 
Mr. A. T. Worboys, chairman of the London 
Brick Company, told his company’s shareholders 
that trading results so far this year were only 
slightly below those for the corresponding 
period of last year and that ‘ during the past 
few weeks there has been a distinct uplift in 
demand.” 

It is in the field of asphalt production, however, 
that the outlook appears least comforting. Sir 
John Hathorn Hall, chairman of Limmer and 
Trinidad, reported a record turnover for the past 
year but lower profits, and complained that 
1957 was “a year of increasing difficulty, 
marked by rising costs and shrinking oppor- 
tunities.” Looking to the future he could see 
“nothing to presage a period of comfort and 
ease for the asphalt industry. Most trades 
report a falling off of business and effective 
demand, and a still further erosion of profit 
margins. In the building trade already a good 
deal less is now going into the pipeline than is 
at present coming out.” 

From these three most authoritative reports it 
would seem that building activity during the 


current year will be less than in 1957, probably 
by about 10 per cent, and that the order intake 
will continue to be at a level lower than pro- 
duction. The possibility of Government action 
in the field of road building and public works in 
case of a slump remains open, but there is little 
likelihood that, for the majority of companies 
in the building and contracting trades, the 
current year will be as good as the last. 


Electrical Engineering Future 


Beneath the wide divergence of opinion which 
exists among chairmen of electrical engineering 
companies on their prospects all, or almost all, 
are agreed that life is becoming more difficult, 
more competitive, and that it is necessary to 
spend more money to earn less. Yet expansion 
is the rule and order books are well filled in most 
cases. “It would be wrong to minimise the 
difficulties of the period immediately ahead,” 
said Mr. Stanley F. Steward, chairman of the 
Lancashire Dynamo Group, “... keener com- 
petition and the necessity for development 
expenditure are likely to affect our results.” 
There are, he continued, opportunities in plenty 
in electrical engineering which “* holds the key to 
Britain’s industrial future.” 

Switchgear and Cowans earned less profit in 
1957 than 1956, but reported the order book 
position good, production high and that they 
could “look forward with confidence to satis- 
factory results.” Allen West and Company, 
also makers of switchgear and control gear, 
achieved record turnover and profits (£1-4 
million) and had an order book slightly higher 
than last year at the time of their annual meeting 
earlier this month. But, their chairman, 
Mr. M. W. H. Lancaster, said, “ orders are 
harder to obtain ” and the company’s expansion 
—factory No. 5 is nearing completion and other 
extensions are about to begin—makes order 
getting the first priority. The chairman of 
Laurence, Scott and Electromotors, Mr. G. H. 
Wilson, attributed to national policy—the cut 
in defence expenditure—a fall of some six per 
cent in orders booked in 1957, but they have a 
big carry forward of work and the current year 
is *“ likely to remain a busy one for most depart- 
ments.” 

There are a number of other company reports 
in this field which tell a similar story—of 
diminished order intake, increased competition, 
lower profit margins, but continued expansion 
and confidence in the longer-term outlook. 
The whole present position of the industry is 
probably as aptly summarised in the report of 
Sir Claude Gibb, chairman of C. A. Parsons, 
as in any other, “* Orders received during 1957 
again were an all-time record and total orders 
uncompleted are higher than ever before. Yet 
there are many signs of a contraction in world 
markets and although your works will be heavily 
engaged for several years ahead, your directors 
are by no means complacent or unmindful of the 
need to watch carefully the future,” and his 
concluding remarks, “in a highly competitive 
industry such as ours, survival depends to a great 
extent on being more advanced in thinking, 
research and development than one’s com- 
petitors.”” 


AEI’s New Issue 


The issue by Associated Electrical Industries of 
£25 million of debenture stock (1978/83, 6 per 
cent stock issued at £98 10s. per cent) is an 
interesting development in engineering finance. 
Before this issue AEI’s capital consisted mainly 
of ordinary shares (upon which dividends are 
paid only if the company make profits), nearly 
£35 million out of £45 million. Loan capital, 
to be repaid this year, amounted to only £4 
million. The company are now committed to 
pay 6 per cent interest on over one-third of their 
capital, and few would or could have undertaken 
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this heavy charge unless they felt confident that 
they would continue to expand over the Period of 
the loan. 

The information given by AEI in their Pros- 
pectus brings up to date that contained jn the 
chairman’s annual speech earlier this year, jj 
makes impressive reading. Started by Dr 
Westinghouse just before the turn of the century 
(as the British Westinghouse Electric and Manv- 
facturing Company) they now operate 49 fac- 
tories in the United Kingdom, employ 90 
people and had total assets of £104-1 million 
The scale of their operations is revealed in the 
figures of turnover and order intake: in 1957 
sales (at home and overseas) totalled about 
£150 million, representing an increase of over 
12 per cent on the previous year. Orders received 
during 1957 amounted in value to over £175 
million and orders in hand at the end of the year 
totalled some £180 million. During the first 
four months of this year, the group booked 
some £56°5 million of orders (£50 million js 
needed to maintain production at last year’s 
level) and there is probably a slight increase in 
the order book, although turnover during this 
period may have increased more, a trend which 
can be expected to continue as new factories 
come into operation. 

AEI’s products scan the full range of electrical 
engineering, from the heaviest generating plant 
(including nuclear power stations), electric 
locomotives and electric furnaces to lamps and 
domestic appliances. Within the industry no 
company is more diversified. This, perhaps, is 
one of the reasons for the considerable reorganis- 
ation into product divisions “* with a view to 
eliminating duplication of effort and enabling 
the best use to be made of labour and manufac- 
turing resources,”’ which is now being carried out. 


Channel Tunnel Activity 


A decision on the feasibility of a tunnel under the 
channel is expected towards the end of next year. 
This was announced to the shareholders of the 
Channel Tunnel Company at their recent annual 
meeting by their chairman, Mr. Leo d’Erlanger. 
Geophysical and economic surveys have been 
initiated and will be completed during 1959. The 
object of the economic survey is to assess how 
much traffic of all kinds the tunnel is likely to 
attract and what level of charges would be 
acceptable to potential users. Opinions on this 
point will be obtained although a factual examin- 
ation of current charges for cross-channel traffic 
and of their trends should provide a good factual 
basis for a decision. 

The physical survey, due to start this summer, 
will be conducted from the French side—at 
Sangatte, near Calais—where the shaft and 
galleries constructed more than 75 years ago 
will be cleared. Three firms of consulting 
engineers have been appointed as joint consul- 
tants for the project, and Professor J. M. Bruck- 
shaw of the Royal School of Mines will act as 
consultant on the geophysical aspects. High- 
frequency sound wave reflection techniques will 
be used to assess the depth of the various strata, 
and seismic investigations on both sides of the 
channel will be made to determine the nature 0! 
the underlying rock. If it could be shown that 
the lower chalk was continuous along a practic: 
able route, one of the greatest objections to 
recommencing the project would be overcome. 

The traffic survey will be carried out by three 
economic research organisations, from Britain, 
France and the United States. Few, however, 
can doubt that if the tunnel is built it will be a 
success. It remains to determine what facilities 
are required to cater for the needs for at least the 
next decade. From an engineering point of view 
the construction will be immeasurably simpler ifa 
rail tunnel will suffice. Popular opinion—and 
the general public will have to put up the money 
for the project—may demand a road tunnel; 
hauliers, too, may prefer a road connection 
with the Continent. But if it must be a road 
tunnel, then an enormous ventilation problem 
has got to be faced and resolved. 
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Atomic Review 


Dresden Boiler 


MERICAN atomic power engineers have time 
A and money. They have time to try out 
many different reactor systems and sufficient 
money to build even experimental plants on an 
operational scale. A nuclear power station 
embodying several unusual features of design is 
ynder construction at Dresden near Chicago, 
and certain of these are summarised in the 
following notes. It is a dual-cycle boiling-water 
actor plant of 180 MW electrical capacity 
and has been the subject of several papers 
presented at a Nuclear Engineering and Science 
Conference recently organised by the American 
Institute of Chemical Engineers. The principle 
of the plant was discussed in Atomic Review, 
23 November, 1956, but a resumé is given in the 
first paragraph below. 


Dual-Cycle Boiling Reactor 


The Dresden station comprises a 180 MW electrical 
(60 MW heat) dual-cycle boiling-water reactor 
nuclear power plant arranged as shown in Fig. 1. 
The thermal-neutron heterogeneous reactor employs 


steel, and containing 63 tons of fuel elements 
with 48 tons of water. (The primary circuit 
comprises 188 tons of water all together.) The 
containment sphere will be 190 ft in diameter 
and have its equator 56 ft above ground level. 
It will enclose the reactor, primary circulation 
loop and steam generator as well as an emergency 
heat exchanger, as will be seen from Fig. 2. 
Built on shale subsoil it will withstand up to 
29-5 Ib per sq. in (gauge) at 325° F. 

A number of possible enclosures and sitings 
for this 630 MW (thermal) reactor were studied 
jointly with the Bechtel Corporation and their 
relative costs and disadvantages compared. The 
design chosen and now building will cope with 
pressures up to 23 lb per sq. in pressure that is 
expected if all the circuit hot water, 188 tons, were 
exposed internally and partly flashed to steam. 

The sphere has the standard safety factor 
specified by the ASME pressure vessel code, 
that is a maximum stress of up to a quarter of the 
tensile strength, and will also allow minor 
changes in coolant arrangement if required. 
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Sub-Cooled Water 


Fig. 1 


slightly enriched uranium as the nuclear fuel and is 
moderated by light water. The cooling water boils 
in the reactor vessel, which is at a pressure of 1,000 Ib 
per sq. in. The steam generated is passed after 
moisture removal, directly to the high-pressure 
admission point of a dual-admission steam turbine. 
Additional steam is produced in four secondary 
steam generators heated by hot water withdrawn 
from the reactor through a steam separating drum 
and then returned to it. This lower-pressure 
(approximately 500 lb per sq. in) steam is directed 
to the low-pressure admission point of the turbine. 
The fuel is in the form of approximately 17,000 
9 ft long vertical rods, }in in diameter, comprising 
uranium dioxide pellets encased in Zircalloy cladding. 
The weight of the uranium dioxide in the fuel elements 
is 63 tons; that of the Zircalloy in the cladding 
IS tons. The reactor side of the plant is contained 
ina large protective sphere. Designed and built by 
the General Electric Company for the Common- 
wealth Edison Company and their associates, the 
Station is to be financed entirely from private funds. 


Containment Sphere 


“The Design Basis for the Containment 
Sphere ** was discussed by G. Sage of the G.E.C. 
of California. The author states that the reactor 
vessel will be 42 ft high and 12 ft in internal 
diameter made from stainless clad carbon 
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It is hoped to show that it will withstand 37 Ib 
per sq. in; this exceeds the expected pressure 
if all the water were liberated, along with a core 
melt out and steam reaction with a quarter of the 
fuel cladding zirconium. 

The design allows the sphere to withstand a 
gale of 110m.p.h., the highest ever recorded 
locally, and, although there is no local history 
of earthquakes, the design allows it to cope 
with a horizontal acceleration of 3-3 per cent 
of g as well as a snow loading. No flood danger 
is contemplated and the maximum calculated 
equilibrium temperature of an accident is 260° F. 

All welds are being radiographed and soap- 
bubble tested, and it is expected that 25 lb per 
sq. in should be held for two days. The site is 
half a mile from the nearest outside population. 
Openings in the shell have interlocked doors and 
all pipe penetrations have two valves in series, 
and on opposite sides of the wall. No extra 
blast or fragment shielding is thought necessary— 
in view of the biological shielding already present 
—furthermore, should any reactor rupture occur 
it would be ductile. Aluminium killed and 
normalised SA201 Firebox quality steel of 
maximum low-temperature impact value is used, 
without overall stress relief, but with normal 
primed painting. 


Construction 

‘* Civil Engineering Aspects * were considered 
by J. E. Love, C. S. Darrow and B. R. Randolph 
of the G.E.C. and Bechtel Corporation. The 
Dresden power station is being built on the 
Illinois River entirely from private funds for the 
Commonwealth Edison and Nuclear Power 
Group, at a cost of 45 million dol. The site is 
illustrated in Fig. 3. Design began during 
April, 1956, work started early in 1957 and 
should be complete in 1960. Bedrock comes to 
within 4 ft of the surface, and 150,000 cu. ft of 
excavation is needed. 

The only radiation trouble is from nitrogen 16 
which is formed in the water coolant and gives 
off 6 MeV gamma rays so that pipes must be 
shielded, but due to the very short half life 
there is little trouble after shut-down. Portland 
cement is used almost entirely for shielding. 
Coolant air, say from the concrete, passes up 
a 300 ft stack after being monitored, and liquid 
waste passes into the river at a very low radio- 
active level. Solids are put into concrete vaults. 

The slightly enriched uranium oxide fuel 
heats wet steam which passes into a’ primary 
separation drum and then, at 965 Ib per sq. in 
and 541° F, to the turbine, returning via four 
secondary steam generators working at 461° F. 
Control rods are bottom mounted in a space 
15 ft in diameter and 36ft deep; the reactor 
vessel plus overhead refuelling area reaches a 
height of 61 ft. The 580 ton reactor vessel 
(operational) has walls 53 in thick. 
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Fig. 2 Arrangement of Dresden nuclear power station, designed by the General Electric Company. 
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The primary shield is of concrete 11 ft thick 
and must be kept below 200° F. The primary 
steam drum is 65 ft long and weighs 204 tons 
when working, having an emergency condenser 
23 ft above it. A 50 ton reactor crane is pro- 
vided for use during the rather unusual refuelling 
technique, which uses deep-water shielding— 
provided from a normally empty canal. This 
necessitates a stainless-steel bellows to allow for 
vessel expansion. 

Another unusual feature is the construction of 
the sphere. It is first supported on steel columns 
and then subjected to leakage tests. Next a 
24 ft diameter opening is cut in it to allow 
foundation placement of 11,000 cu. yd_ inside 
and 3,000 outside. Another 22 by 29 ft hole 
is then cut to allow entry of the reactor vessel 
and auxiliaries, with the shielding being com- 
pleted to 29,000 cu. yd. The fuel building has 
a 75 ton crane for handling flasks, and a | ton 
underwater telescopic grapple. 

The method of fuel transfer employs a unique 
arrangement of waterproofed tunnel 7} ft wide 
and 154 ft high and 64 ft long, leading from the 
sphere, but blasted out before the sphere is 
erected. The arrangement is shown in Fig. 4. 
The tunnel contains a track-mounted carrier 
running in specially purified water when 
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operating. The fuel handling pool is 41 ft 
deep and the storage pool 29 ft, with a movable 
bulkhead between them. Rail shipment to site 
is used, although barges and roads could be 
used. 

The turbine is 192 MW, tandem compound, 
running at 1,800 r.p.m. with no reheat, using the 
slightly radioactive steam. Two 90,000 gal per 
min pumps take river condenser water, and oil- 
fired steam heating warms the buildings, with 
all the air leaving the stack top at 3,000 ft per 
min. 


Self Regulation and Control 


“Planning the Start-Up” is considered by 
K. T. Perkins and H. K. Hoyt. There will be 
just over a hundred men operating the world’s 
first large boiling water power plant on its 
950 acre site 50 miles south-west of Chicago. 
The organisation of personnel is shown in Fig. 5. 

Since half the steam supply comes from heat 
exchangers (secondaries) at 500 Ib per sq. in the 
plant is largely self regulating without control-rod 
movement over the range 40 to 100 per cent of 
full power. An interesting feature is that since 
the core contains several critical assemblies 
combined, and neutron diffusion is relatively 
small, control rods tend to have only local 
effects. The learning and experimental period 
will cover up to four years and cost about 


} million dol in salaries and other expenditure. 








is and Mich, 
— eken 









Switch 
Yard 
| 
hy [ 
No, 3 
+> oat ¢ 
No.4 ~ No | 


— 
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Station Superintendent 
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Fig. 5 Normal plant operating organisation for 
the Dresden nuclear power station. 


Notes and News 


Proposed Dungeness Nuclear Power Station 

The Central Electricity Generating Board 
has selected a site at Dungeness, Kent, for its 
fifth nuclear power station and is to apply to the 
Ministry of Power and the local planning autho- 
rity for consent to develop the site. 

The site is immediately west of the lighthouse 
near the tip of the Dungeness promontory. No 
agricultural land is involved; the site Consisting 
of shingle ; trial bores nevertheless have shown 
that the foundations will be capable of supporting 
the heavy plant. Another advantage of this site 
is that deep water is found close in shore providing 
good facilities for the large quantities of cooling 
water which would be required. 

The proposed station would have an output 
capacity of 500 to 550 MW, that is on a par with 
Hinkley Point, Somerset, and the fourth station 
planned for Trawsfynydd, Merionethshire, both 
of 500 MW capacity. It is intended to connect 
the Dungeness station to the 275,000 volt trans- 
mission system which is being brought to Lydd 
to connect, via the projected cross-channel 
cable, with the French electricity system. 


Shrinking Zeta and Growing Prospects 


The new aluminium torus that is to be fitted 
to Zeta for experiments at increased energies is 
nearly complete. It will be smaller than the 
previous One in order that an increased number 
of windings may be put on the transformer. 
The results of the experiments with the smaller 
torus will be required before the third torus, 
for even higher energies, can be designed. 

The torus is in fact made in four parts, each 
part having seven segments. The segments 
themselves are cylindrical and formed by welding 
aluminium sheet. Care has to be taken in 
making the oblique cuts at the ends of each 
cylindrical segment as allowance has to be made 
for differential weld shrinkage along the joint 
between adjacent segments. 

Recent experiments with the existing Zeta 
have been the subject of considerable discussion. 
Last week in Nature three AERE scientists 
published a report on ‘* Measurement of the 
Neutron Spectra from Zeta,” in which the 
mechanism of neutron production was inter- 
preted in terms of an accelerating process. As 
reported in Atomic Review 23 May last, the 
detectable neutrons, and hence the great majority, 
were not thermonuclear in origin. However, 
it is clear from the paper in Nature that the 
accelerating process does not absorb so much 
energy as to affect significantly the prospects for 
achieving thermonuclear reactions in a Zeta- 
like machine when the input of heating energy 
is increased. The design of such apparatus 
may, however, be affected. The authors 
emphasise the inadvisability of basing tem- 
perature measurements on neutron yield except 
to provide an upper limit, and prefer the use of 
spectroscopic methods. Nevertheless, since the 
thermonuclear yield of neutrons increases approx- 
imately as the eighth power of the absolute 
temperature in the range | to !0®’K, the present 
results are compatible with temperatures of the 
order of those reported previously. American 
thermonuclear workers consider temperature to 
be a misleading concept in this connection. 


Epoxy Resin Tank 


It is believed that the vacuum tank for the 
7 GeV proton synchrotron, under construction 
for the National Institute for Research i 
Nuclear Science, is to be made of epoxy resin. 
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In Parliament 


THE LORDS AND THE NAVY 


One of the earliest debates to take place 
following the resumption of parliamentary 
sittings ON 10 June, was a discussion in the 
House of Lords on the Navy Estimates. It was 
opened by Viscount Alexander of Hillsborough 
(Labour), a former First Lord of the Admiralty, 
who submitted that the Royal Navy was being 
cut to such an extent that it could not properly 
meet and cover the vital interests mentioned by 
the First Lord in his White Paper. 

Viscount Alexander said he could not conceive 
any circumstances in which this island com- 
munity of Britain, with all its great shipping 
traditions and vast interests throughout the 
Commonwealth, could ever afford to be without 
such forces as were required to keep the oceans 
of the world safe for the citizens of the Common- 
wealth. It was to be regretted that the old Blue 
Book Fleets, whereby Parliament was provided 
with a proper comparative study of the strength 
of other naval powers, was no longer obtainable. 

Far too much reliance was apparently being 
placed on the hydrogen bomb, whereas Russia 
was taking just the opposite line, and it was 
staggering that Britain should be falling so far 
behind a nation which used to be so secondary to 
this country where naval strength was concerned. 
According to Jane’s Fighting Ships, Russia 
possessed 37 modern cruisers, compared with 
Britain's 15 on paper. Britain had about 
2% destroyers in commission and 30 in reserve. 
Russia had 155. Their submarines greatly out- 
numbered those possessed by Britain. 

He wondered when Britain was going to 
possess the kind of aircraft that could take off 
from their aircraft carrier in any part of the 
world and deliver an effective striking blow, 
with the same power as could be delivered from 
aland base. He always left engineering problems 
to other people, but he would like to know what 
progress was being made in developing the 
vertical lift of aircraft, and especially of such 
aircraft as could be used for heavy attacks from 
the moving base of an aircraft carrier. 


WARFARE’S NEW DIMENSION 

Regret was expressed by Lord Teynham (Conser- 
vative) that, for the first time, there was no 
provision in the Naval Estimates for the laying 
down of new tonnage, other than that authorised 
in past estimates. The merchant shipping 
industry was very concerned about the ability of 
the navy to protect the country’s sea communi- 
cations. 

It was pleasing to note that there now seemed 
to be some hope of obtaining a nuclear submarine 
power plant from the United States. This 
weapon would add a completely new dimension 
to strategic power. The missile-firing nuclear- 
powered submarine which could remain at sea 
lor a year, and most of the time submerged, 
could threaten every important target in Russia, 
with few exceptions, and might well prove to be 
the greatest war deterrent of all. 

Admiral of the Fleet Lord Chatfield (Conserva- 
tive) asked for information about the strength 
of the surface forces which it was expected that 
the United States would deploy to help this 
country’s tiny squadrons throughout the seven 
seas. Would the ships of Britain’s allies be able 
to provide reasonable security for this nation’s 
merchantmen ? 

Admiral of the Fleet Viscount Cunningham 
of Hyndhope pointed out that Britain’s forces 
available to meet the very real threat of Russian 
submarines were quite inadequate. In the 
Second World War, the loss from attacks by 
German submarines amounted to an average of 
500,000 tons of shipping each month. There 
Was then an average of 60 German submarines 
operating in the Atlantic, while, opposed to 
them, were 465 major and 252 minor anti- 
submarine vessels. The heavy and crippling 
blows then sustained showed how deficient were 
the numbers of this country’s opposing forces. 
But how much greater would te the deficiency 


now, when Britain might have to face up to 
200 Russian submarines at sea! What was 
needed was a building programme for anti- 
submarine vessels. He felt also that the carrier- 
borne aircraft, burdened with multifarious 
duties, would be unable to deal with the two dozen 
Russian cruisers, as had been optimistically 
suggested. 

In the opinion of Lord Winster (Labour), the 
proposals for the Navy that the Government 
should be earnestly considering were those 
relating to atomic propulsion, rocket and missile- 
launching submarines, vertical-lift aircraft, and 
submersible ships. The Naval Estimates had 
been increased by £20 million, but the country 
was obtaining less and less naval protection. 


NAVY’S ESSENTIAL ROLE 


Replying, on behalf of the Government, the Earl 
of Selkirk, First Lord of the Admiralty, said 
that there were three points in the world situation 
which affected the part that the Royal Navy had 
to play. There was a world-wide sense of 
nationalism that existed almost everywhere; 
the areas of potential nationalism were much 
greater than they used to be; and almost any 
country, by the use of foreign volunteers or by 
purchasing weapons on easy terms, might be- 
come possessed of very modern weapons. 

It was the Government’s policy to see that the 
Navy’s essential role was fulfilled by maintaining 
close association with the navies of the British 
Commonwealth, with those of the United States 
and of European countries through the North 
Atlantic Treaty Organisation, and with the navies 
of other friendly countries through the Baghdad 
Pact and the South East Asia Treaty Organisa- 
tion. The considerably reduced size of the Royal 
Navy was causing some anxiety but it was right 
to stress the position that the strongest of 
Britain’s allies, the United States, had the largest 
navy the world had ever seen. That country 
spent nine times as much as this country did on 
its Navy. 

The extraordinary and remarkable increase 
in the complexity of modern warships had meant 
increased shore backing in certain respects. 
That aspect included the whole field of naval 
activity, from the naval architects designing the 
ships to the storekeepers who were responsible 
for the immense variety and complexity of modern 
equipment. The Admiralty were re-designing 
the whole pattern of naval shore support, to meet 
the Navy’s modern needs. Their aim was to 
economise on overheads and running costs, and 
to amalgamate and concentrate their resources 
wherever possible. 


VERSATILE SUBMARINE 


It was essential, the First Lord continued, 
that the country should not arm itself into 
bankruptcy. In listening to the many types of 
ships which Lord Winster had suggested ought 
now to be under construction, he had thought 
that Lord Winster was going a long way in 
that direction. He could not agree that the 
new class of cruiser, the first of which, the Tiger, 
was expected to be completed very early next 
year, was already out of date. His own opinion 
was that the Tiger would prove to be a really 
useful ship. 

The guided-missile destroyers were not only 
an entirely new weapon but involved an entirely 
new form of propulsion, combining steam 
turbines with gas turbines, and they would 
necessarily take a long time to develop. As to 
submarines, a few of these of the American 
Polaris type would, it was contended, be able 
to cover the greater part of the Eurasian Jand- 
mass, should it be necessary. The missile they 
would carry was of the solid propellent guided 
type, firing perhaps 1,500 miles and each vessel 
would carry perhaps a dozen or more of these 
missiles. The Polaris was said to use an 
extremely accurate system of under-water naviga- 
tion and to be able to launch its missiles with 
great accuracy. If required, the vessel could 
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operate from holes in the Arctic ice fields. 
The vessel was an extremely potent weapon, 
mobile, versatile and very difficult to detect. 
When necessary it could be armed with a 
megaton warhead. 

As to employment at naval shore establish- 
ments, it would be a little premature to state 
what the effect might be. Greenock was not 
affected at the present time. The movement had 
not been begun and would not start until next 
year. Eglinton, also, was not at all affected at 
the moment. The Admiralty were in close 
touch with the Board of Trade regarding Sheer- 
ness. They were doing everything practicable 
to ensure that the facilities there were made 
available to those who might be interested. 
There had been a large number of inquiries. 


MORE UNIVERSITIES ? 

The need for more universities in Britain was 
raised on another day, in the House of Com- 
mons, by Mr. Reginald Moss (Labour). He 
pointed out that several new universities would 
require to be built in order to cope with the 
expected increase in students during the years 
1965 to 1970. The Government’s authorisation 
for the preparation of a university building 
programme for 1960 to 1963 designed to provide 
for the additional students expected was very 
welcome. Their plans appeared to be based on 
the assumption that there would be 124,000 
university students by 1965 and, thereafter, an 
increase of 10 per cent, until a total of about 
136,000 was reached during the years from 1965 
to 1970, but the Association of University 
Teachers had estimated, in a recent report, 
that the number at that period was likely to 
total 145,000, involving the construction of five 
new universities of the size Of the present Uni- 
versity of Manchester. 

On this subject, Mr. J. E. S. Simon, the 
Financial Secretary to the Treasury, said that 
most of the expansion planned for the years 
1960 to 1963 would take place at existing uni- 
versities, but one new institution was under 
consideration in Sussex. The Chancellor of the 
Exchequer had not excluded an increase in the 
programme of expansion outlined by him, 
provided that the economic condition of the 
country permitted. He thought that the figure 
mentioned in the Association’s report was based 
on the number which the Association felt that 
the universities could accommodate. It based 
its view regarding new universities on the fact 
that it considered that no university should 
have provision for more than 4,500 students. 
That was not the view of those who advised the 
Government on educational matters and it was 
not a view shared by many educationists. 


Short Brothers and Harland 


Mr. Aubrey Jones, the Minister of Supply, told 
Mr. S. Knox Cunningham (Ulster Unionist) 
that 371 persons previously employed at the 
Altona, Lisburn, and Ballyclare factories of 
Short Brothers and Harland Limited, were now 
employed in the firm’s main factory at Belfast. 
A further 21 persons had left the company’s 
employment of their own accord and 100 others 
had been declared redundant. 


Geneva Conference on Shipping 


Answering questions by Mr. Hector Hughes 
(Labour) regarding the proceedings at the 
maritime session of the International Labour 


Conference at Geneva, Mr. Airey Neave, Joint 
Parliamentary Secretary to the Ministry of 
Transport and Civil Aviation, said that a revised 
convention, concerning wages, hours of work on 
board ship, and manning requirements, and a 
recommendation on these subjects, were adopted 
by the convention at its final session on 14 May. 
The text of these instruments would be included 
in a report from the Government's delegates, and 
laid before Parliament in due course. 

Another recommendation made at the con- 
ference, concerning the engagement of sea- 
farers for service in vessels registered in foreign 
countries, would also be reported, Mr. Neave 
said, and laid before Parliament in due course. 








778 


Talking to Americans 





June 20, 1958 ENGINEERING 





AMERICA IS STILL GOING PLACES 


The third article in a series concerned with current thinking in the United States is published 


below. 
about the country’s future. 


It lists a number of elements in the American tradition which may lead to conclusions 
The series is being prepared by Mr. E. P. Ward, a deputy 


editor of ENGINEERING, who following a visit to the Soviet Union last year has recently 


toured the United States. 


His first article I Like Americans discussed his journey and the 


people he met; the second, America is Still Going Places—The Territories, sketched an 


impression of life in America and examined the causes of the business recession. 


Two 


further articles are to be published, namely The Frontiers and Beyond the Frontiers. 


THE TRAILS 


= paths can be discerned in the forward 
movement of the United States, and by 
treating these as vectors some indication of the 
country’s future may be gathered. These trails 
are examined briefly below. 


Pragmatism 


The white invader who fought the wilderness 
of North America and made it habitable was of 
necessity a practical man. He had no time for 
abstractions and his criterion of truth was 
usefulness. Beliefs or customs that made him 
strong, secure or rich became established, and 
theory was regarded with indifference or con- 
tempt. Philosophy aroused little interest, until 
the turn of the present century, when an outlook 
which epitomised the practical tradition was 
found to fit the American situation. Pragmatism 
was a philosophy that confirmed an existing 
attitude, and took as its slogan: whatever works 
is true—or. more precisely, the truth of any 
proposition is measured by its practical value to 
human beings. Engineering thus became a 
fundamental feature of American life. Pragma- 
tism is almost certainly the central lane of the 
American highway and the best laid. 

Other traditions have at other times played 
more conspicuous parts but each has given way 
to pragmatism when a conflict has arisen. 
Even capitalism, individualism and the early 
habit of thrift were adapted or rejected when 
they failed to deliver the goods. Readiness to 
question established theories is characteristic of 
the pragmatic outlook. Thus a contributor to 
the latest issue of the Harvard Business Review 
dismisses the basic assumptions of capitalist 
economy and calls for “* a new kind of theory in 
which the unseen hand of Adam Smith will be 
replaced by the visible hand of business bureau- 
cracy.”” It sounds like only a short step to the 
corporate state, but efforts to eliminate recessions 
may justify such a theory. Hubert Henderson in 
Supply and Demand is similarly prepared to 
recognise imperfections in hallowed principles: 
“The scoring board of profits may be an 
imperfect one; let us by all means, where we can, 
alter the rules of the game to make it better.” 
Government, that unpopular intruder, has been 
allowed to enter the field of atomic energy, 
at least during the research and development 
stages. Perhaps Mr. William L. Voorduin’s 
words, referring to the development of regional 
resources, have a more general application: 
** There can only be one dogma—that no dogma 
is possible.” 

Case study, as opposed to generalisation, is 
characteristic of the pragmatic viewpoint. The 
teaching of the Harvard Business School is 
founded on this procedure: in a two-year course 
some 1,000 studies are presented, so providing 
the student with ample vicarious experience; 
but little or no attempt is made to devise abstract 
principles of business management. 

Current interest in evaluation and measure- 
ment is a further instance. Initially | presumed 
that these procedures were directed towards 
the isolation of optimums—the optimum expen- 
diture on advertising for a particular product 


say, or the precise extent to which decentral- 
isation should be pursued. But I discovered that 
the studies were of a more fundamental nature, 
being directed, rather, towards the discovery of 
new methods of evaluation. Thus the United 
States Steel Corporation are seeking a true 
measure of productivity, in which the effects of 
manpower utilisation and capital expenditure 
can be isolated. 

But pragmatism has not yet achieved all its 
objects; it never will. A situation in which 
people go short as a result of producing too 
much is surely an anomaly, and words like 
monopoly, bureaucracy, socialism and segrega- 
tion still muddy comparatively simple issues. 
Pragmatism itself raises one question. If the 
criterion is benefit to human beings, which 
human beings or groups of human beings are to 
be considered? In the context of artificial 
competition with the Soviet Union, the interests 
of the nation may increasingly take precedence 
over the individual’s. 

Perhaps a corollary of pragmatism is the 
capacity to recognise reality and to act accord- 
ingly. It is kin to the experimental procedures 
of empiricism and to what we call ‘ muddle 
through.” This faculty and its bearing on 
East-West competition has been discussed in 
lucid terms by Dean Harrison, of MIT: 
** You can watch the Russians gradually getting 
away from their collective farms and so on, 
making little concessions, moving in a capitalistic 
direction. At the same time we make little 
concessions and gradually move in the direction 
of more supervision by the state, much of it 
not good, much of it good. But out of it all 
will certainly come some kind of compromise 
in the end. The stones will sink, the corks will 
rise, and we'll all be better for it. I think it’s 
going to be closer to our system than theirs, but 
that’s neither here nor there.” 

To my mind the Americans have a significant 
advantage in this respect. Engineers in both 
countries apply the commonsense of pragmatism 
to their problems, but the Russians have to 
reconcile their conclusions with the abstract 
tenets of Marxism. The American goes right 
ahead—with certain reservations. 


Scepticism 


Mr. Aneurin Bevan, in an interview with the 
magazine, Look, remarked that it was depressing 
to talk to so many young men in America to-day 
who lacked both curiosity and a sense of 
adventure. The attitude of young Americans, 
he said, used to be a healthy “Oh, yeah ?” 
but now it was more “I guess you're right.” 
There are many Americans with similar opinions 
of modern youth, but | think they are mistaken. 
Perhaps the young men | encountered were of a 
tougher fibre, or my comments less oracular, 
for | found plenty of people who disagreed 
with me. They were polite but sceptical. The 
phrase that I should choose as characteristic 
of their attitude was “Is that so ?”’, said non- 
committally as if the speaker were reserving 
judgment. Professor Haertlein at Harvard 


told me that students once relied on authority: 
nowadays they wanted to check for themselves 
Certainly the young men I lunched with at the 
Harvard Business School were quick to question 
any too confident remark, and the staff of the 
General Electric Review—all young people 
including some pretty ones—accepted nothing 
I said without examination. The present con. 
sumer revolt is one manifestation of this refusal 
to be led, and Groucho Marx is another. 

Besides a tendency to question others, the 
American constantly questions his own beliefs 
and attitudes as is apparent from examples 
quoted in the previous section. ‘ We shall 
never be as sure of ourselves as you have been,” 
commented another university dean. This 
heart searching is illustrated by numerous books 
and articles which have been published in recent 
years. The Organisation Man inquires whether 
modern society has established a new tyranny; 
an article on United States education in [BM’s 
Think asks *“‘ Who is to Blame ?”; the Harvard 
Business Review includes a “ Reappraisal of 
Appraisals.” 

American scepticism arises partly from the 
tradition of individualism and partly from the 
power of modern communications. Almost 
always, you can be sure that your audience has 
** heard that one,” so that the odour of the stale 
joke or aphorism becomes attached to many 
statements. This high turnover of ideas also 
leads to a form of sophistication, rather as 
successive abstraction in painting produces a 
picture that is unintelligible to someone not 
present at every stage. Thus jokes now current 
are almost stark in their abstraction. “ But 
apart from that Mrs. Lincoln, how did you like 
the play ?”” Even some Americans didn’t get 
that one. Americans have acquired a careful 
questioning approach to many problems. They 
do not jump to categorical conclusions and 
temper even their scepticism with proper caution. 
Few Americans underestimate the Russians or 
are unaware of the effort that must be made to 
retain their leadership. Scepticism is related 
to the methods of science and is a_ natural 
complement to pragmatism. Like the Cartesian 
principle of systematic doubt, it may prove to be 
a valuable asset. 


Originality 


Probably the most celebrated characteristic 
of Americans is their “* rugged individualism 
and its correlated talent of inventiveness. 
Although inventiveness vigorously persists, it 1s 
nowadays the activity of groups rather than of 
individuals. Indeed according to The Organisa- 
tion Man, which appears to be accurate in Its 
observation if not necessarily in its conclusions, 
the individual is increasingly and_ willingly 
immersing himself within the group, leading, the 
author says, to decisions based on lowest-com- 





Beechcraft Bonanza all-metal 


Private flying: 
four-place monoplane with a range of 1,060 miles. 
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mon-multiple agreement reached by avoiding 
pasic issues, and to false illusions of creativeness. 
One speaker in a symposium on “ Individuality ” 
published in the latest issue of Daedalus supports 
this view. Defining an individual as “a man 
who shows his natural face and does not care 
too much how others like it,” he concludes that 
“men of sap and savor have gone out.”” On the 
other hand, another speaker considered that the 
extent of individualism in present-day America 
was just what the situation required; and a third 
that individualism had reappeared as _ indivi- 
duality of thought, mainly channelled into science 
and engineering. 

Certainly the self-conscious individualism of 
the past has largely disappeared, but the very 
spate of critical literature suggests that inde- 
pendent thought continues to be active. Invent- 
iveness is apparent from the flood of novelties 
which still pours before the public, ranging from 
coloured plastic containers for ice cubes— 
“cooling without dilution” —to ever new 
additives for petrol. When I suggested that 
enormous effort was expended on nominal or 
marginal improvements to existing products, 
effort which might be better deployed elsewhere, 
it was pointed out that one of these small 
improvements might lead to a major break- 
through and that out of a thousand gimmicks 
something worthwhile might emerge. It 
occurred to me that advertising may act against 
innovation in that it stimulates only those 
appetites that can be readily satisfied. 

| drew attention to the way in which the 
increasing complexity of society limited the 
freedom of the individual-——if | wanted to catch 
a ‘plane, | had to be at the airport before a 
certain time. ‘* That’s why I go by car” came 
the reply. Nevertheless, no-one could run an 
industrial organisation efficiently if everyone 
came in at different times, and for the benefits 
of wealth some personal sovereignty must be 
sacrificed. The tendency may well be towards 
the conditions described in Isaac Asimov's 
Caves of Steel, where a single aberration in the 
flow line might disrupt the food supply for long 
enough to starve the city to death. 

The impulse to set up an independent business 

certainly appears to have waned. Thus in a 
group of 467 recent graduates of the Harvard 
Business School only five were in business for 
themselves (283 were in manufacturing, 56 in 
banking and 32 in marketing). The figure is 
misleading to some extent, since graduates often 
decide to gain experience with a corporation 
before setting out on their own. On the other 
hand, according to one student many paid lip 
service to this intention but never actually put 
it into practice. 
_ Yet there is no indication that American 
inventiveness is failing. Technical problems are 
to-day so complex that groups comprising 
many specialists are essential for their solution; 
but co-operation does not preclude private 
imagination. Secondly, in America, the dis- 
tinction between science and engineering has 
not been allowed to fossilise; so that interchange 
between the two is particularly fluid. Finally, 
the readiness of corporations to protect the 
freedom and independence of their research 
workers (usually by isolating them from day- 
to-day production) may serve to ensure the 
indefinite survival of these liberties. 


Wealth 


Americans are rich; not all Americans but 
most of them. Material wealth has long been 
considered the prime mover of American society, 
and its benefits have tended to spread to a 
growing sector of the population. In the United 
States the aristocratic privilege of conspicuous 
consumption has been extended to everybody, 
including the Jones’s. In conjunction with 
advertising, this accessible wealth has created 
an ever growing demand, which in turn has led 
to ever greater treasure. Military strength and 


research expenditure are largely the by-products 
of this wealth, though their importance to its 
preservation and extension are now widely 
recognised; whereas in the Soviet Union the 
cohsumer has had to take second place to both 
these national requirements. Wealth in America 
has been the bounty of business, and President 
Coolidge expressed the feelings of many of his 
countrymen when he said: “ The business of 
America is business.” 

Evidence of wealth abounds. At every air- 
port there is a line-up of small private or 
executive aircraft. Deep freezes are a common- 
place, and if all the nation’s 45 million television 
sets were put in operation simultaneously they 
would account for 15 per cent of the country’s 
total generating capacity. Cars are so numerous, 
that a man who drew off a Los Angeles thruway 
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may have widespread repercussions. Indeed, 
for certain products, the nature and capacity of 
production facilities will be determined by the 
estimated level of replacement, and no longer 
by the prospect of a rapidly expanding market. 
An artificially high level of production has been 
maintained in certain cases by “ planned 
obsolescence ”’ but it is unlikely that this device 
will be extended from styling changes and 
technical refinement to built-in technical deterio- 
ration, and the consumer is becoming increasingly 
loth to change his car, say, every two years. 
The call for replacement manufacturing may raise 
new problems. Tape-control techniques may 
be adapted for consumer-goods production, and 
tooling may become an even more critical factor. 
Producing in comparatively small numbers at 
low cost is not a new problem—according to 





Growth upwards: the Hudson River and the Empire State Building seen from Radio City. 


to inspect his map couln’t get back in the stream 
for an hour and a half, and then required the 
assistance of a policeman. Cars are also lavishly 
fitted out; driving my modest hired Chevrolet 
with its exotic upholstery and jewelled dashboard, 
I almost felt I had intruded into a lady’s boudoir. 
There is a tendency to spoil the customer, to 
offer him a five hour cinema programme, 
to replenish his milk-shake without extra 
charge, to provide him with a covered gangway 
when he disembarks from an aircraft. Gadgets 
are another manifestation of abundance: a 
** Wastemaster”’ fitted in your sink will con- 
sume and pulverise all kitchen refuse including 
bones and cans and pass it down the drain. I 
was told that 80 per cent. of Americans had all 
the gadgets that they wanted. 

This observation raises again the question of 
market saturation. For example, a vice-president 
of Westinghouse told me that demand for 
refrigerators and television sets (though not for 
washing machines) was now largely confined to 
replacement items; initial installation accounted 
for a relatively small proportion. To allow 
for the diminution in demand, an original 35 
manufacturers had contracted to roughly 10— 
**those who can do it best or afford to do it 
longest.” 

But the elimination of less successful businesses 
or their transfer to other products cannot 
provide the complete answer to the problem 
of replacement manufacture. In most cases, 
no doubt, replacement demand will not fall 
below the economic manufacturing capacity of 
a reduced number of plants, but the adjustment, 
should it be necessary on a considerable scale, 


one consultant, 80 per cent of all hard goods 
made in the United States are produced in 
runs of 25 or less—but there are many consumer 
items that have never been examined from this 
point of view. 

One result of American manufacturing pro- 
cedures is a tendency to go overseas for high- 
quality items. It is not that the United States 
is unable to make excellent things—if quality 
is taken to mean durability, grace, simplicity, 
then the coaches of the Super Chief possess 
exactly that—but the pattern of manufacturing 
discourages quality production, which after all 
is only a form of waste. 

Wealth means spending it and keeping it in 
circulation. Thrift has been replaced as the 
cardinal virtue by prodigality. ‘“* The same 
man who will quote from Benjamin Franklin on 
thrift for the house organ,” writes William H. 
Whyte, “* would be horrified if consumers took 
these maxims to heart and started putting more 
money into savings and less into installment 
purchases.” Wealth also means responsibility: 
if you’ve everything you want and. more, it 
forces you to think about what is really worth 
wanting—or at least it should. 





Growth 


For many years America grew in a vacuum. 
To the west there was always the frontier, an 
irregular ill-defined margin that moved gradually 
but freely across the continent as Americans 
needed more and more living room—the settlers 
and their wagons, the cattle and the cowboys, 
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Talking to Americans 


the fences and the sheep. But eventually the 
frontier reached the west coast, and a country 
accustomed to free expansion was forced to find 
a new equilibrium. It has even been suggested 
that the Great Depression was a delayed and 
indirect consequence of the closing of the 
frontier. Thus growth was a habit long before 
the corporations became a keystone of the 
American economy. Growth is nowadays a 
subject of systematic study, and reference is 
constantly made to growth companies and 
growth industries. Yet there are signs that 
growth in certain areas has reached its confines 
and that the frontiers are closing once again, as 
crystals grow in a solution until their boundaries 
meet. Again there will be a readjustment and 
a new resulting equilibrium, before growth can 
continue along new axes. 
Industrial Growth 

To illustrate the American expression “a growth 
industry * a brief reference will be made to the 
production and supply of electric power. The utility 
industry was described by Dr. Paul Genachte of the 
Chase Manhattan Bank as the most dynamic in 
America to-day. The present installed capacity in 
the United States is 130 million kW; in 10 years it is 
expected to be 260 million. At its current annual 
rate of increase the Gross National Product is 
doubling every 20 to 25 years, creating a continually 
rising power demand; and, in addition, companies 
take each year an increasing part of their power 
needs in electricity. At present, United States 
annual production of coal is 500 million tons, of oil 
3 billion barrels, and of natural gas 104 billion cu. ft: 
if this total output is represented in terms of calorific 
value, then of every 100 B.t.u. only 15 are con- 
verted into electrical energy; but in 20 years it is 
estimated that this percentage will be doubled, by 
which time a proportion will be derived from nuclear 
fuels. Growth is therefore likely to be cumulative 
in the third or fourth degree, and the demand for 
new stations enormous, even with a plant life of 
20 to 40 years. Dr. Genachte pointed out that of 
the 16 million kW installed in the past year, the bulk, 
was represented not by replacement plant but by 
completely new installations. 


Complexity and Integration 

With growing population the problem of social 
administration becomes increasingly complex: the 
post-war bulge is expected to lead to an even greater 
annual increment. The expanding rate of energy 
consumption outlined above suggests that the 
“power slaves” available per person are also 
becoming more numerous. More people with more 
possessions, pursuits and privileges means more 
complexity. Isaac Asimov in the book already 
mentioned has shown where such a trend may lead: 
complexity can be a form of slavery. Already the 
aprons of American airports are tightly crowded with 
machines; the excellent spread of regular services, 
more like a railway network, must be a headache 
to the operators. According to U.S. News and 
World Report there have been 2,000 near misses in 
American skies during the last two years, and the 
number of actual mid-air collisions has been con- 
siderable. Military flying is largely blamed, but 
this explanation is by no means invariably true. 
With the crowding of air lanes, it seems likely that 
a system of radar railway lines will be developed. 
Already Mr. Oscar Bakke, a member of the Civil 
Acronautics Board, has suggested an arrangement 
whereby the country is divided into areas, each area 
being responsible for handling and passing on the 
machines falling within its purview, as does a signal- 
man in railway operation. 

Another source of growing complication is the 
desire to make the best use of a broad pattern of 
unrelated and interrelated resources. The Tennessee 
Valley Authority demonstrated the benefits of such 
a policy; the growth of the region, which was achieved 
by means of irrigation and hydro-electric power, has 
been so rapid, that water power can no longer meet 
the effective demand, and it has been necessary to 
build supplementary thermal stations. To-day fear 
of Government encroachment on personal and 
corporate freedom inhibits the initiation of large 
integrated schemes, but areas still exist in the United 
States where such projects might be desirable; the 
development of the Arkansas Valley, for example, 
has been started, but is presumably being tackled 
on a piecemeal scale through a variety of agencies 
the Bureau of Reclamation, military engineers, 
private power engineers and local farming boards. 
There are even thoroughly backward areas: I was 
told that in the cypress swamps between Miami and 
Naples there were territories where Seminole indians 


would not tolerate the intrusion of white meh. 

I suppose the lack of opportunity for large-scale 
resources engineering in the States is one reason that 
former TVA men have joined together under Mr. 
David Lillienthal to establish the Development and 
Resources Corporation, which is now engaged on 
projects overseas, in Persia and elsewhere. All 
available resources are considered, from potentially 
arable land and river valleys to natural gas and 
minerals; and staffs comprising engineers, economists, 
geologists, chemists and many others are employed. 
Thus the consultants concerned are recognising 
the complementary nature of many resources, and 
the principle that a single factor may be meaningless 
out of context. It is also significant that the 
boundaries of watershed regions are seldom con- 
sistent with political frontiers. The philosophy of 
the integrated scheme is a new element in American 
life, but its pragmatic value may lead it to be 
extended into other areas than the primary exploita- 
tion of natural resources. 

Finally, it is necessary to consider the means 
available for coping with complexity, for if no 
means exist then we must learn to live at a lower 


standard or anticipate the ultimate breakdown of 


society. When I was in the Soviet Union last year 
I had a conversation with P. I. Kapitsa, the physicist. 
We talked about central planning, and organisation 
and I suggested that Mr.Khrushchev’s decentralisation 
measures had followed a breakdown in centralised 
management. Kapitsa did not commit himself; but 
he agreed that automatic data processing had made 
possible a much greater degree of central planning. 
He seemed to be of the opinion that the American 
concept of ADP had opened the way to an ultimate 
Soviet victory. It is noteworthy that Mr. John 
Diebold, probably America’s leading authority on 
ADP, has been invited to lecture in Moscow. 

The advent of ADP may lead to fundamental 
changes in organisational philosophy. Many decisions 
regarded to-day as pre-essentially human are really 
mere haphazard discriminations between sets of 
unassimilable data; while present shortcomings in 
communication frequently determine company man- 
agement practices. It was once said that under a 
dozen computers could do all the calculation in the 
United States, but already computers are creating 
their own usefulness and discovering new tasks that 
once would never have been attempted. They are 
making centralised interwoven management possible, 
if not desirable. 

At the offices of IBM I learnt of the many ways 
in which their 704 (largely for scientific use as in 
tracking satellites), 705 (for business use—less 
complex but with a larger memory) and RAMAC 305 
digital computers could be used. (The RAMAC 305 
has a memory unit comprising a line of concentric 
discs, which having a larger total surface area than 
a cylinder can retain more information.) Pan 
American Airways had installed machines for 
locating compatible aircrews required for missions 
at short notice, for keeping track of spares in dumps 
throughout the world, for seat reservations, and for 
inventory and stock control. Since details of stock 
are accurately known and immediately accessible, 
a smaller margin for error needs to be allowed, 
with consequent saving in space and inventory cost. 
A changeover from punched card to computer 
operation has been known in one case to reduce 
inventory by 30 or 40 per cent. Similarly, the 
Canadian Pacific Railway use an IBM 705 for 
recording the location of freight cars. Automated 
production recording (APR) for collecting detailed 
and accurate data from production lines and 
accounting are other applications. 

It will be apparent that the kind of organisation 
best adapted for use with computers may differ 
from one ideal for other purposes. Depending on 
the quantity of data to be processed, it may be most 
convenient to have a single centralised computer, 
though IBM told me that many _ organisations 
have several dispersed. The large du Pont organisa- 
tion employs integrated data processing applied to 
a number of departments, though this arrangement 
does not preclude the use of computers independently 
by the separate divisions; du Pont also have a depart- 
ment of communications. One problem created by 
centralised data processing is the feeling of managers 
in outlying divisions that they will lose touch with the 
information they need for doing their job. This can 
happen. But in a properly planned ADP system the 
distribution of information can be as effective as its 
collection. 

Last week I referred to the vast problem of assimi- 
lating national economic data. Already computers 
are employed for the census of food production, 
transport studies, population analysis, school con- 
struction and other items in the national life, data 
which would require 10 years of human time to corre- 


late. The computer has arrived at a most opportune 
time for dealing with this cardinal problem of 
complexity. 
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Corporate Growth 


Corporations grow for many reasons. Sound 
product policy or efficient production methods may 
lead to enormous expansion in demand for a pom 
pany’s goods; in order to secure its supply lines or 
markets, a company may find it expedient to Purchase 
rival or dependent companies; financial o1 manufac. 
turing viability may be sought through diversification: 
capital accumulation or the products of research 
may lead a company to enter new fields and build ney 
installations; the optimum manufacturing capacity 
for a given product may be large, as in the case of 
motor cars; the company may wish to enter a market 
such as atomic power, in which technical and financiai 
resources must necessarily be vast. Many of these 
tendencies and aspirations may be restricted by the 
United States anti-trust laws, but clearly it is possible 
to grow to considerable dimensions. 

Size has many advantages, for its weaknesses 
unwieldiness, remoteness of control—can be offset 
by proper decentralisation, a subject touched upon 
below. So far no-one has determined the optimum 
size for a corporation, though the optimum size for 
production facilities devoted to particular products is 
clearly a different matter. General Electric has q 
total of 280,000 employees (of which 133,000 own 
shares in the company), U.S. Steel has 230,000, 
Westinghouse 115,000, and du Pont 89,000 (du Pont’s 
stockholders amount to twice this number). The 
capacity of Convair is said to be such that 80 per cent 
of world civil-aircraft demand would keep it going 
for only 10 to 18 days annually. The size of the 
Plymouth automobile plant (1955) of the Chrysler 
Corporation is indicated in the table below. 


TasLe.— Quantities for Plymouth Automobile Plant (1955), 


1,229,184 sq. ft. 

4 mile long, § mile wide 
13,000 

2,150 cars per day 
3,300 engines per day 


Plant area 


Employees 
Output 


Conveyors 140 
25 miles in total length 
Machine tools 1,577 
Power hand tools 1,200 
Electric motors 4,993 
Connected h.p 14,000 


Fork lift trucks 70 

Material per day 300 lorry loads 

80 truck loads 
6,000,000 Ib 

3,310,000 kWh/month 
13,179,700 cu. ft/month 
37,710,000 Ib/month 
3,694,000 cu. ft/month 


Electrical consumption 
Gas consumption 
Steam consumption 
Water consumption 


A sign that many corporations have accumulated 
more resources than can conveniently be absorbed 
by expansion within the United States is the growing 
tendency to build associated plants overseas. These 
plants are to be welcomed. Usually staffed entirely 
by personne! from the countries of location, they 
provide those countries with a new source of revenue 
without involving them in capital expenditure. The 
American companies profit from a proportion of the 
additional income, the opening up of new markets, 
and access to fresh experience and occasionally 
cheaper labour. Du Pont in Northern Ireland and 
Caterpillar in Scotland, for example, are likely to 
benefit the communities near which their plants are 
to be situated. These projects are undertaken with 
considerable caution and comprehensive studies of 
the regions, their customs and economic patterns 
are carried out in advance. 

Stimulating the economies of underdeveloped 
countries is another outlet for company enterprise 
and reference has already been made to the work of 
the Development and Resources Corporation in this 
respect. Mr. P. T. Bauer, writing in Fortune, declares 
that the vicious circle of national poverty is a myth. 
He believes that backward countries can lift them- 
selves by their own bootstrings without large financial 
injections and doses of socialism. But it may well 
be the large corporations of the West who, seeking 
ends compatible with their mandates, provide the 
necessary stimulus. During my visit I heard of two 
corporation scientists who had offered some 2,000 dol 
of their own money if the company would contribute 
a further 2 billion dol to a project for raising agti- 
cultural standards in underdeveloped countries, 
thereby taking over what has been regarded as a 
government prerogative. 

In the present situation the balance seems weighted 
against the small entrepreneur, and the capital 
required to set up a business increases year by year. 
Nevertheless many states offer attractive conditions 
for new businesses—New Jersey for example is even 
prepared to write off taxes—and Mr. James Hagerty 
told me that the Government encouraged small 
companies by providing building loans. An article 
in Think, by Dr. Guy Suits, the General Electric 
Company’s director of research, tells “ How Big 
Companies Hatch Littles Ones,’ by producing in 
their research laboratories devices which smaller 
companies can develop. 

The choice lies between limiting the trend towards 
bigness or making the most of its benefits. There 's 





avaeaaa 





ible 


set 
On 
um 
for 
$ Is 
sa 
wn 


It's 
The 


ing 
the 


ler 


ide. 


ed 
red 
ing 
ese 
ely 
ey 
ue 


the 


lol 
ite 


ed 








YiiM 





FNGINEERING June 20, 1958 


What They are Thinking and Where it Leads 


the further question whether the principles that have 
made the corporations so successful—the optimum 

gree of decentralisation, for example—could 
profitably be applied to government. An independent 
corporation could surely plan its policy more soundly 
in the context of a larger plan. “ It would certainly 
help if the Government would decide on its purchasing 
policy and stick to it” remarked one vice-president. 
Finally there is the problem of sluggish market 
response where corporations are large. Prices 
cannot be changed rapidly where so many must be 
consulted; and much has been written about the 
ineffectiveness of dispersed absentee shareholders. 
Perhaps a new economic theory is called for as 
suggested in the Harvard Business Review. 


Decentralisation and Participation 


Among the many areas of American practice under 
re-examination to-day are those of decentralisation 
and employee participation, both of which are 
attempts to remedy the unwieldiness and imperson- 
ality of large organisations. “* Freedom, Authority, and 
Decentralisation ’’ by Bennett E. Kline and Norman 
H. Martin in the current issue of the Harvard Business 
Review discusses the problem of reconciling an 
authoritarian organisational structure with American 
ideals of freedom and equality. General Robert E 
Wood, former chairman of Sears, Roebuck and 
Company observes: ‘“‘ We complain about the 
totalitarian state, but in our industrial organisation, 
in our striving for efficiency we have created more or 
less of a totalitarian system in industry, particularly 
in large industry. The problem of retaining our 
efficiency and discipline in these large organisations 
and yet allowing our people to express themselves, 
to exercise initiative and to have some voice in the 
aflairs of the organisation is the greatest problem for 
large industrial organisations to solve.” Decentral- 
ised organisation has been widely regarded as the 
solution to this problem, but according to Kline and 
Martin, where this structure has been adopted 
controlled efficiency has not been attained, personnel 
have not been sufficiently ready to assume the 
responsibilities of decision making, and decentral- 
isation at one level has led to heavy centralisation 
at the adjacent levels. As a result there has been a 
partial return to centralisation. The authors main- 
tain the importance of pursuing the ideal of decen- 
tralised authority and indicate some of the problems 
to be tackled before it can be successfully achieved. 

The General Electric Company has considered the 
problem in detail and has accumulated considerable 
experience of decentralised operation. The 1956 
McKinsey Lectures, given by the president of the 
company, Mr. Ralph J. Cordiner, included a discus- 
sion of decentralisation and established 10 guiding 
principles, the first of which was to place “* authority 
to make decisions at points as near as possible to 
where actions take place.” A somewhat parallel 
effect (termed perhaps ‘ decentralised rationalisa- 
tion’) occurred when Pan American Airways decided 


Helping others help themselves: Iran benefits from 
TVA experience. Dez Canyon in Khuzestan where 
the first dam in an integrated river-control scheme 
is to built under the general supervision 
of the Development and Resources Corporation. 


he 


to rationalise its operations before installing IBM 
computers. Work flow charts were to be prepared 
by all individuals and submitted to the next higher 
level, where the manager concerned would compound 
the charts into a single diagram and submit it to the 
next level and so on. Rather than submit an 
irrational chart, individuals tended to rationalise 
their work before preparing the chart, and a con- 
siderable saving was achieved even before the 
computers were installed. 

Decentralisation has to be applied with circum- 
spection. As a_ vice-president of Westinghouse 
pointed out, it is necessary to eliminate the penalties 
of large companies while retaining their virtues 
finance, research, accounting, and possibly stock 
control being areas in which centralisation was 
desirable. The constituent groups of US. 
Steel act independently, each plant having its own 
engineering department; but administrative policy, 
financial policy, production policy, purchasing and 
laboratories are all centralised. The divisions of 
the Radio Corporation of America are autonomous 
with their own sales, accounting and advertising 
departments, each being represented by local 
and executive vice-presidents. The corporation has 
centralised legal, engineering and public relations 
services and centralised budget control. Du Pont 
has 11 operating divisions which act independently 
and indeed compete with one another—polythene 
and neoprene are competitive products for wire 
coating, and the film department competes with the 
two departments making polythene and neoprene. 


Organisation of E. I. du Pont de Nemours and Company 
Stockholders 
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The principle of employee shareholding has been 
extensively applied in the General Electric Company, 
and with considerable success. As already stated 
some 133,000 of its 280,000 employees own shares 
in the company, and since the introduction of 
participation, earnings per share have doubled. 
As Mr. John S. Crout, vice-president of Battelle, 
remarked: ‘‘ We are entering an age when manage- 
ment, without paternalism, must accept a greater 
responsibility for the total livelihood of all 
employees.” 


Administrative Organisation of General Electric Company 


Share Owners 
Board of Directors 


Chairman—Executive Office 
(Vice-Presidents) 


Company Wide Services President 
Research 

Engineering 

Marketing 

Production Engineering 
Management Consultant 
Accounting 

Treasury 

Public Relations 
Personnel Management 
Legal Advice 


Vice-Presidents of Manufactur- 
ing Depts. and International 
General Electric 
Manufacturing Departments 

Electronics 
Defence 

Consumer Products 
Apparatus 
Industrial Products 


Diversification and Monopoly 

Diversification is an expression of growth and can 
take many forms. General Motors, for example, 
makes other products besides motor cars, though 
like its diesel engines they tend to be associated at 
least loosely with automotive work. On the other 
hand, where the courts consider the associated 
product is too remote from the basic product, there 
seems to be a danger that 
be invoked. Thus in the 1957 annual report of 
du Pont it is stated: *‘ The Government contended, 
rather, that du Pont’s ownership of 63 million shares 
of General Motors common stock—approximately 


the anti-trust laws may 
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23 per cent of the total outstanding—gave rise to 
a ‘combination’ which violated the Sherman Act 
by exerting an influence whereby du Pont was 
favoured in some purchases by General Motors. 
The Government contended also that acquisition of 
the investment in General Motors violated the Clayton 
Act.” It appears that there was a question of 
du Pont being in a monopoly position for supplying 
automotive fabrics and finishes to General Motors. 
Thus the criterion for the more remote kinds of 
diversification appears to be that two asso-iated 
companies should be incapable of serving each other 
in any way. 

Whether or not this is the case, it seems to me that 
the financial viability afforded by an association of 
this kind (in which two entirely dissimilar products 
are involved) is likely to provide a useful defence 
against business fluctuations, since downturn in one 
product may not be accompanied by downturn in 
the other. Perhaps already the anti-trust laws are 
being re-examined in the light of the recession. At 
present the problem of discerning monopoly must be 
a subtle one; even Government agencies have 
occasionally been threatened with indictment. It 
appears to be legitimate for a tramway to be associated 
with an airline (Washington D.C. Transit and 
Caribbean Airlines) and for a coal mine to supply its 
total output under contract to an aluminium company 
or electrical utility, but not for IBM to retain 
possession of all its computers and only sell com- 
puter time. 

Nevertheless, the electrical industry indicates the 
extent to which diversification can be safely pursued, 
ranging in products from heavy plant to light con- 
sumer items. It is predicted that by 1961, 60 per cent 
of General Electric products will be capital equipment 
and 40 per cent consumer goods in terms of value, 
as against the present figure of one-third consumer 
items. 


Union Growth 


Not only corporations grow Trade unions too 
have come under fire for their unmanageable dimen- 
sions. Though the two industrial giants the AFL 
and the CIO have married, it appears that they 
‘have not yet gone to bed together.” Association 
has apparently been largely restricted to the higher 
echelons, and in New Jersey, New York and Cali- 
fornia, which are among the most highly populated 
states, the merger has not become operative yet. 
There are complaints of too much union bureaucracy, 
and a suggestion—also familiar in Britain—that the 
leaders are out of touch with the rank and file. The 
determined policy of AFL-CIO to expel corrupt or 
Communist-led unions has probably contributed to 
this effect, but as these unions are cleaned up they will 
no doubt be readmitted. 

Mr. Walter Reuther of ClO was successful last 
year in securing a guaranteed wage for automobile 
workers, but his profit-sharing scheme has been 
criticised; indeed he has been accused of attempting 
to take over the motor industry, though only two 
years ago Mr. George Meany, president of AFL-CIO, 
wrote that the unions did not want co-determination 

that is the participation of workers in the active 
management of companies. 


Government Growth 


The tendency of the Federal Government to extend 
its influence is viewed with suspicion in the United 
States. The attitude of individuals, corporations and 
the separate states to interference by Government 
has already been discussed and reference made to the 
long-standing public-private power struggle. Some 
80 per cent of the power generated in the U.S.A. is 
from private plants, and even in the case of the St. 
Lawrence project, power will be sold on the American 
side to private utilities at the busbar. It is expected 
that eventually the U.S. Atomic Energy Commission 
will withdraw from the power industry. 

Nevertheless, the affairs of government and business 
are interrelated, and it is likely to become increasingly 
difficult to separate the two. Even now the railways 
are calling for favourable treatment to ensure that 
they don’t go out of business, and company spokes- 
men recognise the part that government must continue 
to play in basic research—it takes 50 million dol, 
I was told, to go from the initial idea to an operating 
nuclear reactor. Industry is very much dependent 
on defence, and changes in expenditure have seriously 
troubled aircraft companies, as in this country. 
Fifty per cent of General Electric’s technical man- 
power is engaged on defence projects. 

Nevertheless, permanence, continuity and the 
nation’s wealth will continue to be represented by the 
corporations. It is on their resilience and adapta- 
bility that America’s future depends. Perhaps they 
symbolise the first principle of decentralisation 
policy—place the onus of decision at the point 
where the action occurs, where the relevant informa- 
tion is most readily available, and where the conse- 
quences are most likely to be felt. 
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Special Article 


AFTER-SALES 
BRAINS TRUST 


Non-Destructive Testing 
Shown to 
Viscount Operators 


June 20, 1958 ENGINEERING 





Ultrasonic examination of raw materials, forgings and stampings on receipt can reveal gross 


An interesting example of the type of service that a successful aircraft 
manufacturer offers to his customers is the conference of Viscount 
operators that Vickers-Armstrongs (Aircraft) Limited—with the co-operation 
of Rolls-Royce Limited and Rotol Limited—organise each year. At this 
meeting airline operators from all over the world discuss with the airframe, 
engine and propeller makers the various operational and engineering 
problems that have been encountered over the past year, and review the 
steps that have been taken by the manufacturers to overcome these 
difficulties. Both sides benefit by the free exchange of information at 
first-hand; that the airlines consider the meeting well worthwhile is 
evident from the fact that, out of a total of 37 Viscount users to-day, 
33 were represented at this year’s three-day meeting and were represented 
by 58 senior engineers. 

During the first two days there were general discussions on a written 
agenda compiled from 175 questions submitted during the year by 
customers, together with the manufacturers’ replies. These questions were 
oroken down under 18 systems headings, a miscellaneous section, a 
modifications procedure section, and a section to cover operations and 
performance. The questions may range from such things as faulty locks 
on toilet doors to major problems of structural maintenance; some 
questions may be peculiar to perhaps only one or two operators, while 
others will be of concern to all. 

On the third day of the meeting, the delegates were shown some of the 
newer techniques in use at the factory, and were able to see how the new 
Vanguard airliner production line was progressing. In a new building 
which is to house the non-destructive testing section of Vickers- 
Armstrongs’ production inspection, the company staged a demonstration 
of their applications of non-destructive techniques—both in the laboratory 
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As a double-check, the ** planks” which make up the Vanguard wing skin 
are scanned ultrasonically before any machining takes place. 


defects of the type shown in these sectioned specimens. 


and in the inspection department—and of the type of apparatus that is 
now available and suitable for airline maintenance use. The techniques 
used in Vickers included X-radiography, ultrasonic immersion and contact 
scanning, fluorescent and dye penetrants; equipment is also available for 
magnetic crack detection. 

The use of non-destructive testing at Vickers-Armstrongs falls into 
three phases—the examination of raw materials; the examination of 
‘“* time-expired *> components returned to the works for overhaul and 
repair; and the development of X-ray techniques for routine or special 
inspections in the operators’ maintenance hangars. 

The introduction of ultrasonic methods for the examination of raw 
materials, extrusions, forgings and stampings some two years ago—all 
are now so examined on receipt, using Solus-Schall equipment—has 
had spectacular impact on the reduction of scrap. Previously, many 
parts had to be rejected after expensive machining had revealed material 
flaws. Now, gross flaws are readily picked up by the ultrasonic scanner, 
and although at first the materials manufacturers were sceptical of ultra- 
sonic records alone, when these were backed up by sections of the material 
showing serious defects corresponding to the ultrasonic indications, the 
manufacturers were properly impressed. Vickers are now asking that the 
materials makers shall provide themselves with similar equipment so that 
the materials they supply shall conform to the specification requirements 
of freedom from defect. This has had far-reaching effects in improving 
the quality of materials supplied. Really gross defects now being elim- 
inated, Vickers continue to use ultrasonic inspection on receipt for the 
purpose of determining what type and size of defect they are prepared 
to accept. For this calibration, light alloy blocks known as “ standard 
blocks” are drilled each with a hole of different diameter and depth. 
The amplitude of the ultrasonic signal which is produced by the drillings 
in these blocks can be compared with that resulting from different types 
of irregularities in the material. This work is still very much in the 
development stage. 

In the examination of components returned to the company for overhaul 
and repair, non-destructive examination is directed to the detection of 
any signs of fatigue initiation, such as minute cracks tucked away in odd 
corners or inside the bores of bolt holes. They have found the most 
effective method, for non-ferrous parts, is the use of fluorescent penetrants 
used with an emulsifier. For ferrous materials they also use magnetic 
crack detection methods in various forms. These methods are also 
largely used in production inspection. For locating very small cracks 
in the base of threads on important bolts or along fine splines Vickers use 
a 25x to 50 microscope. 

Vickers-Armstrongs have now advanced quite a long way in finding 
the way to use soft X-ray equipment for carrying out special structure 
inspections on the aircraft with a minimum of breakdown, and for routine 
inspections of parts of the aircraft which cannot be visually examined. 
Some account of their earlier work in this field was given in an article 
“Routine Aircraft Inspection by Radiography” (ENGRG, vol. 181, 
1956, p. 338). However, they emphasise that, although they believe 
“that the X-ray set will eventually become an accepted method of 
inspection over quite a wide field, at the moment and for some little time 
yet, it should be used intelligently, and the results obtained should be 
reviewed with considerable caution. A technique to locate defects on 
primary structures should be quite positively proved to be successful before 
it is adopted and accepted in repeat cases *—and it is highly important to 
see that the proved technique is correctly reproduced. 

To assist their customers in the application of non-destructive techniques, 
Vickers-Armstrongs have produced a well-illustrated “* Non-Destructive 
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Sealant 4 
Filtet 


Testing Manual,’ covering X-ray, ultrasonic and other methods. The 
section on radiography of airframes and components is of particular 
interest in showing just what can be done and what precautions must 
In addition to the location of cracks in 


be taken to ensure success. 





(Left) Images produced 
by paint and pressure- 
sealant fillets. Positive 
from X-ray negative 
(from Vickers-Arm- 
strongs’ “* Non-Destruc- 
tive Testing Manual’). 


(Right) Polythene insulat- 
ed coaxial cable in which 
the conductor has been 
buckled and shorted-out 
on to the external metal 
braiding. Positive from 
X-ray negative (from 
Vickers-Armstrongs’ 
**Non- Destructive Testing 
Manual.) 


ALUMINIUM FOR PACKAGING 


A technical consultative body, voluntarily sup- 
ported by the aluminium industry of Great 
Britain, is the general definition given to the 
Aluminium Development Association, 33 Gros- 
venor Street, London, W.1. The Association, 
which is recognised as a research organisation 
by the Department of Scientific and Industrial 
Research, sponsors and directs research and 
development on matters of common interest to 
producers and users of aluminium, and one of 
its activities is to hold annual symposia on 
matters of import to engineers and technicians 
who fabricate or employ light metals and alloys. 
This year the symposium was held in London 
on June 12 and dealt with “ Aluminium as a 
Packaging Material.’ Its principal aim was to 
give users of packages, designers, and producers 
of packaging materials an opportunity to 
discuss experience so far gained in the use of 
aluminium, and to consider future possibilities. 

Eight papers were presented but the first, 
by Mr. E. E. Spillett, development manager, 
the British Aluminium Company Limited, and 
Mr. E. Elliott, chief metallurgist, the Aluminium 
Development Association, gave a comprehensive 
summary of the characteristics of aluminium of 
importance in packaging in all its forms. The 
remaining seven papers dealt in considerable 
detail with specific packaging applications: 
on the canning of foodstuffs, the use of collapsible 
tubes, and the production and uses of aluminium 
foil and foil laminates. 

In view of its wide general nature, we propose 
to confine the remainder of the space at our 
disposal to a brief outline of the paper by 
Mr. Spillett and Mr. Elliott. These authors 
observed that packaging was one of the most 
Important uses of aluminium, and that during 
1957, upwards of 30,000 tons of the metal had 
gone into this industry in the United Kingdom. 
It was still a rapidly expanding field of applica- 
tion, and the advantages of aluminium ensured 
that it could have an even greater share in the 
future. 


Although impact-extruded rigid containers 
were usually made from slugs in material S.1.B. 
(aluminium of 99-5 per cent purity, as detailed 
in British Standard 1470: 1955), collapsible 
tubes, were commonly produced in aluminium 
of not less than 99-7 per cent purity. This 
grade, being softer, was easier to extrude and 
gave better “collapsibility.” This purity of 
aluminium was not covered by a British Standard, 
but its properties were very similar to those of 
S.LA., or 99-8 per cent pure aluminium. The 
great majority of foil was of the composition of 
S.LC. (99 per cent pure aluminium) and was 
supplied fully annealed. 

In addition to its impermeability, pleasing 
appearance and low weight, aluminium possessed 
high ‘“* formability.”” It was significant that 
aluminium was regularly shaped by more 
processes than were applied to any other 
commercial metal and such versatility contri- 
buted in no small measure to the wide application 
of aluminium in packaging. Other qualities of 
aluminium were that it was hygienic, non-toxic, 
non-absorbent, non-perishable and possessed 
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structural members, X-ray examination has been very successful for 
fault-finding in sealed electrical, mechanical or hydraulic components; 
for analysing the depreciation of high rupture-capacity fuses; and for 
examining insulated electrical cables. 


neither odour nor taste. It could provide a 
complete barrier to bacteria and did not destroy 
vitamins present in food cooked in it. Aluminium 
could not impart colour, flavour or smell to foods, 
drinks or pharmaceutical products packed in it. 

Not only was aluminium an efficient barrier 
to light, but its surface had a very high reflectivity 
to radiant heat. This property was of value in 
preventing undesirable rises in temperature of 
packs exposed for a short period to warm 
conditions. On the other hand, the thermal 
conductivity of aluminium was high. This was 
advantageous in two respects. When aluminium 
packs were immersed in boiling water, heat 
transfer was rapid and efficient. Again, when 
packs were kept under refrigeration, heat 
extraction was correspondingly rapid. 

Where cost permitted this, lustrous and attrac- 
tive finishes could be obtained by brightening, 
anodising and dyeing. The natural oxide film 
on aluminium gave good adhesion of printing 
inks by the use of appropriate techniques. 

Finally, it should be noted that aluminium 
had a high scrap value. Furthermore, the 
availability of aluminium strip in coil form 
enabled the material to be used on high-speed 
automatic machines. 


BORAX IN ANTI-FREEZE SOLUTIONS 


Extensive research into the use of borax as 
a corrosion inhibitor in anti-freeze solutions 
has contributed to the preparation of the draft 
British Standard No. CY(FHC)5100 now pub- 
lished. The programme of research was under- 
taken by Borax Consolidated Limited, Borax 
House, Carlisle Place, London, S.W.1. 

The research has confirmed that in most 
conditions where ferrous metals are immersed 
in aqueous ethylene glycol anti-freeze solutions, 
borax will protect them from corrosion almost 
indefinitely. It was also found that borax is 
effective in conditions which cause breakdown 
of most other corrosion inhibitors. Laboratory 


tests as well as preliminary field trials have 
shown that borax in these solutions is a satis- 
factory corrosion inhibitor in the case of typical 
aluminium alloys which are used for cylinder 
heads and other parts of the cooling system 
of cars. 

Both * 20 Mule Team” borax (decahydrate) 
and ** Neobor ” borax (pentahydrate) are soluble 
in ethylene glycol making additions of these 
materials a simple matter. The recommended 
quantity to be added is 3 per cent by weight, 
but this amount is not critical and can be subject 
to some variation without adversely affecting the 
protective action. 
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The Human Element 


Conspiracy within the Law? 


A Bill to curb the powers of trade unions over 
their members is urged by the Inns of Court 
Conservative Society, a group of influential Tory 
lawyers, in a pamphlet entitled A Giant’s Strength. 
It contains detailed suggestions about how the 
trade union movement, like many an earlier 
estate of the realm “ which was at its inception 
not amenable to any law, save the law that might 
is right’ could be “ brought in turn under the 
rule of the law.” 

The society, like members of the Carlton Club, 
leave no-one in doubt about their political bias. 
In terms of British politics they are well to the 
right of Mr. Macmillan. They dislike the 
strength of the trade unions and therefore 
probe where they are most likely to weaken it. 
Their main target is the power of the movement 
over the individual and more particularly over 
the individual’s right not to strike. If he does 
not wish to do so, no-one, they contend, should 
have massive powers to force him to. Least of 
all should these powers be exercisable by using 
sanctions of industrial life and death. The 
Inns of Court Society argue that the trade unions 
have acquired their present dominant position 
largely because of the considerable legal privileges 
accorded to them. They cannot be sued for civil 
conspiracy even if they combine with the inten- 
tion of deliberately harming another person, nor 
for inducing a breach of contract by an individual, 
and they are protected, in addition, from actions 
in tort. 

These and other privileges and powers given to 
the trade unions under the acts of 1871, 1875, 
1906 and 1913 should, the pamphlet says, no 
longer be given automatically under these acts. 
Instead, they should be granted only to “ trade 
unions that have been registered with the Regis- 
trar of Friendly Societies and to their members 
acting as such.” The Registrar would be given 
powers to make conditions that must be obeyed 
by the rules of all trade unions which are accorded 
this privilege of registration. 

The pamphlet goes on to state the aims of 
the proposals. One is to limit strikes. These 
would be legal only if they had been “preceded 
by an inquiry by an independent tribunal into 
the facts and issues of the dispute,” and that 
‘“a period of fourteen days” should elapse 
between the publication of the tribunal’s report 
and the strike notices. Their other aim is to 
protect the individual or groups of individuals 
wishing to break away from their unions. They 
propose to limit the powers of the closed shop 
by making entry into a union easier and expulsion 
nearly impossible. 

A detailed discussion of the pamphlet is 
beyond the scope of this note. In many ways 
the document is too extremely partisan, but it 
does, probably for dual reasons of conviction 
and expediency, suggest worthwhile safeguards of 
the individual’s rights. But much of it will and 
can only be interpreted as an attempt to bridle 
the movement. 


Unexpected Breach 


As so often happens, a union challenge to a 
stand on wage increases has succeeded where few 
would have predicted it. The dam does not 
always crack at the expected place. While 
public attention has been focussed on the 3 per 
cent settlement on the railways and on the 
struggle over London’s bus strike, there has been 
a significant development elsewhere. 

Last week, the rates of pay for electrical con- 
tract workers were increased by 4 per cent. 
Tnis was granted after the employers had prob- 
ably taken a shrewd view of the coming settle- 
ment of the nationalised electrical supply 
workers’ claim. 

There is almost certain to be one fairly quick 
reaction to this latest settlement, although it 


affects only some 50,000 workers. It is going to 
influence the dispute in the building industry 
where a claim is under discussion. This will 
affect something like a million men. Beyond that 
there is the engineering industry where wage 
negotiations are about to begin. The fact that 
electricians in contracting and probably electrical 
workers in electricity supply and _ building 
industry workers have all followed one another 
in a series of wage increases is going to make a 
significant impact on the attitude of the AEU 
and the Confederation. 


Leadership by the General Line 


In his presidential address “‘ The Engineer and 
Management ” last week to the Association of 
Mining Electrical and Mechanical Engineers, 
Mr. S. Winstanley discussed the qualifications 
necessary for good management. He was dealing 
with the fact that so often engineers do not get 
the top administrative jobs, that they have to 
give way to the accountants, lawyers and com- 
mercial men. He could see nothing in the 
engineer’s training which excluded him from top 
management, quite the reverse. 

He went on to say that there was nothing in 
the modern technique of management which the 
engineer could not learn. In a systematic and 
scientific approach to management, the engineer 
should have much to favour him. This is 
undoubtedly true. It is also to be wondered 
whether the emphasis on the modern techniques 
of management is in fact the basic point at issue. 

Much comment is always made about the 
prominent place in top management given to 
accountants. In an age when emphasis is on 
organisation, raising capital and dealing with a 
complicated tax structure this is not surprising. 
The accounting profession owes much of its 
large influence at the present time to the activities 
of successive Chancellors of the Exchequer. 

But all this may be changing. The coming 
age is likely to be one dependent on technology 
to an extent never before achieved. If so, the 
day of the engineer may be dawning, since, 
representing the general line, he may be expected 
to take the lead. Professionally he has as much 
to offer top management as any other, for all are 
specialists who have learned to take a broad 
view and balance priorities. 


Organising the Small Saver 


There are indications that the number of small 
savers who wish to take up industrial shares is 
growing. It has been known for a long time 
that the typical private investor is a man with 
small holdings of shares. The idea of large 
sections of industry being in the grasp of a few 
wealthy men or all-powerful insurance com- 
panies is now known to be a gross distortion of 
the capital structure of the country so far as 
ownership is concerned. It is true that the 
number of large organisations holding shares 
which are negotiable is growing but this includes 
everything from insurance companies to trade 
unions. The wealthy individual is a vanishing 
type in this occupation. The small men are 
growing in number—but they have few facilities 
to add to their numbers. 

Various efforts have been made to create 
this property-owning democracy of small savers 
but little has been accomplished so far in this 
country. A large company like Imperial 
Chemical Industries Limited may issue shares to 
employees on a trustee basis for small lots but 
this is not common practice. A certain amount 
of interest has been aroused by the idea in the 
City of London and there are now plenty of 
types of organisation in the United States which 
can be taken as some sort of guide. These 
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include what are virtually investment clubs Tun 
by their own members. In this country the small 
investor probably needs some sort of Organ- 
isation sponsored by the City or financiaj 
institutions to attach himself to if he js to 
become active as an investor. It is surprising how 
few of those who oppose the spread of socialism 
in industry as socialism for socialism’s sake have 
ever got together to create small propert 
owners of this sort who will side with enterprise, 


Draughtsmen in Plenty 


There is no longer a general shortage of 
draughtsmen of the average calibre. This was 
stated by Mr. Raymond Body, chairman of the 
Federation of Engineering Design Consultants 
(FEDC), at their annual meeting. As a result 
member firms who had undertaken the less 
skilled design work at the exclusion of more 
ambitious projects in the past years are beginning 
to feel the pinch. Some members had been hard 
hit by the falling off in the amount of tooling 
work. The Federation had lost a number of 
members, among them some of their earliest 
supporters, who “had now no _ longer the 
stipulated number of technical staff.” 

Mr. Body deplored the acuie indifference 
that exists in industry about design consultants 
and urged members to take energetic steps to sell 
their services. FEDC’s general secretary told 
the meeting that their newly formed sales 
promotion committee was ready to go into 
action. He suggested that the potential demand 
for design consultants in eligible industries had 
barely been tapped and that effective advertising 
could make an important contribution. He 
considered that there was “no alternative to 
spending money on sales promotion at the 
present time’ and informed members that the 
Federation were ready to help those members 
who needed help. But, he said, ‘“ You must 
learn to speak of yourselves with pride and you 
must stop hiding your light under the pro- 
fessional bushel.” 

This change in demand for design consultants, 
which has otherwise increased so much since the 
war, is indicative of the change in industrial 
climate. When there is less work it is the fringe 
which suffers and it is the design consultants’ 
task to persuade industry that they are not 
merely marginal suppliers of drawing office 
facilities. 


Primates of the World Unite 


Humour has a habit of giving a different twist 
to a situation from that intended by the humorist. 
A recent report in a newspaper stated that the 
New York Bronx Zoo had been closed by a 
strike of maintenance workers. A picket pressed 
into service six monkeys and two baby elephants 
as part of its publicity stunt. The police would 
not allow the elephants in case they should 
disrupt the traffic—though no doubt the picket 
had hoped the confusion would benefit its 
cause—and the monkeys were reduced from six 
to three for the same reason. The remaining 
monkeys joined the men, no doubt with a heroic 
sense of comradeship. 

Then comes the twist. The union representing 
the workers claim that improper classification is 
reducing their income unfairly. But if the men 
are being wrongly classified what about the 
monkeys’? Is it right for monkeys to serve as 
pickets? Does this mean that men in pickets 
are no better than monkeys or does it mean that 
monkeys are as good as men? Or is the whole 
thing monkey business? The more solemn trade 
unionists will take umbrage at these suggestions. 
Presumably organised animal lovers in the 
United States have rushed to the protection of 
the monkeys. Perhaps the important issue 1s 
that strikes are not funny things and that the 
funny men should stay away even if it means 4 
slight loss of publicity for the dispute. Associa- 
tions of primates have a habit of leading to 
controversy. 
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DETERMINING THE COEFFICIENT OF FRICTION FOR 
MOULDED AND LAMINATED BRAKE-LINING MATERIALS 


By Professor H. Wright Baker, D.SC., M.I.MECH.E., M.I.PROD.E.* 


users in the design of a machine which would 
give consistent results under specified conditions. 

This project was put in the hands of the present 
writer with the suggestion that rubbing speeds of 
from 5 to 15 ft per minute, and a load intensity 
of 250 Ib per sq. in was a range which corres- 
ponded to a condition frequently met with on 


A number of manufacturers have produced 
jgminated and moulded products for use as 
bearings and brake-lining materials, and each 
manufacturer has developed his own methods of 
testing for these products and, as might be 
expected with friction measurements, difficulties 
have been experienced by customers in correlat- 
ing results from different sources. These diffi- 
culties were especially noticeable in discussions 
between the Indian State Railways, who are 
large users of these materials, with their suppliers. 
As a result, a numter of manufacturers, with the 
active interest and co-operation of the Indian 
State Railways, have decided that it would tbe 
advantageous to have tests carried out under 
independent auspices on a machine of agreed 
design. The Manchester College of Science and 
Technology were asked if they would undertake 
this work and utilise their knowledge of the 
design of sensitive bearing-testing machines to 
add to the experience of the manufacturers and 


* Professor of Mechanical Engineering, Manchester 
College of Science and Technology, Faculty of Tech- 
nology, University of Manchester. 


Fig. 1 
six samples of material 





Fig. 2. Machine for testing brake-lining materials at a rubbing speed of Fig. 3 Main driving 


12 ft per minute and a load of 250 lb per sq. in. 
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Fig. 4 Torque-time graphs of normal samples of brake linings under test. In curves 1, 2 and 3, 


the full load is imposed from the commencement. Curves 4 and 5 show results for samples tested at 
first under reduced loads. 


the Indian State Railways and should be used, 
at any rate for the preliminary vests. Although 
provision was to be made for variations in 
pressures and rubbing speeds, it was felt desirable 
that a considerable number of tests should be 
carried out without any change in the test condi- 
tions so as to provide a reliable basis upon which to 





Steel frame (in the centre) carrying two replaceable bronze rubbing faces against which 


are pressed and between which cooling water is 
circulated. 





motor, worm reduction gear and chain drive for 
the testing machine. 


build. A rubbing speed of 12 ft per minute 
and a load of 250 |b per sq. in were the con- 
ditions finally agreed. 

In order to determine, with the requisite 
accuracy, the influence of the various factors 
which might be involved, it seemed desirable to 
construct a test rig of considerable sensitivity. 
In general, the form of an earlier rig used for 
the testing of lubricated surfaces was followed, 
as this had proved very satisfactory. 

Fig. la shows the steel frame carrying two 
replaceable tronze rubbing faces between which 
cooling water is circulated. This is mounted 
centrally on the machine (a, Fig. 2) and rests on 
two self-aligning ball bearings which make con- 
tact at the points b and c, Fig. 1. Any axial 
torque applied to the rubbing faces is measured by 
a calibrated dynamometer (d, Fig. 2), resembling 
a heavy “ tuning fork ’’ and in which the relative 
separation of the limbs is read by means cf a 
calibrated dial gauge e. 

Six samples of the material to be tested are 
mounted in two carrier plates (Figs. | and 2, 
f and g) and are held in contact with the bronze 
rubbing faces, three on each side, but spaced 
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TORSION FATIGUE TESTS 
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Fig. 1 Capacities of the two sizes of dynamometer. 





by 


Torsion fatigue testing machines in general use 
to-day are equipped either with a crank drive 
or with a mechanical oscillator incorporating an 
out-of-balance wheel. Both kinds convey tor- 
sional impulses to a two-mass torsional system 
in which the specimen, and sometimes also a 
dynamometer, constitutes the elastic member 
between the masses. The resonance effect is 
used to obtain reasonably high amplitudes of 
oscillation, and the point corresponding to the 
working frequency of these machines is situated 
usually on the flank of the resonance curve of the 
torsional system. If the slope of the curve is 
gentle at that point, variations in the working 
frequency influence the amplitude only slightly, 
but in any case the latter is small. If, on the 
contrary, the slope is sharp, the amplitude of 
oscillation will be high, and even small variations 
of the working frequency will greatly influence 
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Duration Reduced 


High-Speed Machine 


it. Rather elaborate control devices are, there- 
fore, required to stabilise the working frequency 

A decade of experience gathered with their 
high-frequency Vibrophore led Alfred J. Amsler 
and Company, Schaffhausen, Switzerland, to the 
incorporation of its working principle into a new 
torsion fatigue testing machine, named the high- 
frequency Torsator. 

This machine works at the peak of the reson. 
ance curve, that is, at the natural frequency of 
the torsional system and uses a feedback to 
maintain this frequency. The photo-electrica| 
feedback used permits the specimen to be tested 
at either constant torque or constant angle of 
twist. 

The machine, together with its control cabinet 
is shown in Fig. 2. A welded steel bed with a 
pair of slides is anchored to a heavy concrete 
base; the latter stands on spring feet and jis. 
therefore, free to move. To the right, the drive 
mechanism in its housing is fixed to the bed, to the 
left, a sliding carriage containing the dynamo- 
meter is provided. This can be anchored to the 
slides in any convenient position to accommodate 
specimens up to 1,500 mm (about 60 in) long and 
up to 700 mm (28 in) in diameter, so that large 
torsion springs or entire crankshafts, complete 
with flywheel, can also be tested. 

The base and the carriage together represent 
one of the masses of the two-mass system; the 
cylindrical dynamometer, bolted at one end 
to the carriage and coupled at the other end in 
series with the specimen, is used as the elastic 
intermediate member, whilst a heavy flywheel 
at the driven end of the specimen represents the 
second mass. The latter can be altered by 
bolting to it additional steel discs. The mass 


Fig. 2. The machine and its concrete base stand 

on spring feet. The panel on the right shows 

and controls the twist angle; that on the left is 
for the torque. 





Continuing The Coefficient of Friction of Brake-Linings 


to give the effect of a continuous band of contact 
while leaving the bronze surfaces balanced under 
the influence of the two contact pressures. 

The coaxial shafts which impart rotary motion 
to the carrier plates are mounted in the housings 
of h and j (Fig. 2) and driven by long vertical 
chain drives in the body of the machine operated 
from shaft k (Fig. 3). These shafts float axially 
and house concentric hydraulic cylinders facing 
outwards. The plungers in the cylinders are 
therefore pressed outwards and in opposite 
directions upon a floating reaction frame o 
(Fig. 2), while the cylinders and the shafts con- 
taining them are pressed together as far as the 
intervening carrier plates will permit. All thrusts 
are exerted through ball joints. The plungers 
are prevented from rotating with the cylinders so 
that the axial effect of friction between the 
pistons and the cylinders is eliminated while 
allowing the oil pressure to be led into the 
system by flexible tubes attached to the extensions 
of the pistons. The main drive is taken from 
a motor / (Fig. 3) to the worm reduction gear m 
and thence to shaft , which in turn drives shaft k 
by chain and pinions on the far side of the 
machine. 

The specimens to be tested are cut to the 
requisite shape (5 in outer radius, | in radial 
width and 4 in overall length), and then turned 
to give perfectly flat and parallel faces before 
being inserted in the carriers and mounted in 
the machine. A copious supply of cooling water 
is supplied to keep the bronze plates very closely 
to room temperature. The bronze tracks have 
a fine turned finish. As a result of a number 


of preliminary experiments the normal test 
procedure adopted is to start the machine and 
to apply an initial load to the specimens of about 
70 Ib per sq. in for a period of about four 
hours, after which the load is increased in stages 
of about 35 Ib per sq. in, each stage lasting 
approximately three hours. The full-load stage 
usually lasts about five hours. 

By this time the specimens and rubbing tracks 
should be “ bedded in,” and the variation of 
torque with time, if any, should then be very slight. 

In some cases it has proved possible to apply 
the full load at once, in which case the torque 
and the coefficient of friction increase steadily 
to a maximum until the surfaces are in full 
contact. Certain materials are very sensitive to 
high load intensities, however, and develop a 
stick-slip action which causes shuddering. This 
effect can be reduced by causing a deliberate 
oscillation of the bronze plate while running in, 
but this is not desirable. The slow running-in, 
with an additional period of reduced-pressure 
running should shuddering commence, appears 
to give the best results. 

Curves |, 2 and 3 in Fig. 4 show the torque- 
time graphs of normal samples during test and 
using full load from the commencement of the 
test. Check tests made on the same samples 
after a considerable interval of time, and without 
re-surfacing the bronze plates, give results 
comparable to about | per cent. The lower 
curves, Nos. 4 and 5, show results for samples 
of material tested at first under reduced loads 
The last four values of » in curve 4 show very 
close agreement.* 


Samples of many types have been tested in 
the machine, although no doubt some of them 
are purely exploratory. In general the more 
normal materials have given little or no trouble 
when the slow-bedding technique has _ been 
adopted, and the reliability of the results would 
seem to be more than adequate for commercial 
applications and very suitable for development 
and research work. 

In the case of some of the more unusual 
materials, defects such as uneven swelling and 
bedding and, in some cases, cracking have taken 
place, but these effects are very easy to detect and 
their recording will, no doubt, help materially 
in the selection of appropriate materials. 

The machine as designed is very adaptable 
should it be decided to include other variables; 
for instance, a wide range of speeds may be 
obtained by various combinations of the pulleys 
for the first drive, and of the chain-drive 
sprockets, and using the electrical control of 
the direct-current driving motor to provide 
continuity. The temperature of the bronze 
plates—which are virtually stationary—could 
easily be varied and measured, and provision 
has been made for running with the surfaces 
continuously wetted. 

The writer is indebted to Gandy Limited, 
Small and Parkes Limited, J. W. Roberts 
Limited, and British Belting and Asbestos 
Limited, for their interest and advice throughout 
the work and for covering the cost of manu- 
facture of the main portion of the testing machine. 

* 215 represents the coefficient of friction at 4 
load intensity of 215 lb per sq. in. 





EN 





C 


—_ th haan Be ok ao ek ao ak af 22 eo en £2 wes. et ie 





cy, 
eir 
ler 
the 


ind 
rge 
ete 


ent 
the 
ond 
| in 
Stic 
ree] 
the 


lass 


and 


t is 


ally 


ible 
les; 


leys 
rive 
oof 
vide 
nze 
yuld 
sion 


ted, 
erts 
stos 
out 
nu- 


it a 








ENGINEERING June 20, 1958 


fig. 3 Permanent records of torque as a function of twist can be made 
on a drum camera. 


of the base and carriage as well as the stiffness 
of the specimen being given, the system can be 
tuned, by varying the mass of the flywheel, to 
an operating frequency within the design limits 
of the machine, i.e. between about 25 to 200 cycles 
per second. If the specimen is not a finished 
component, but is machined for the test, its 
stiffness can, of course, also be influenced by 
the choice of its dimensions. 

The capacity of the Torsator is in accordance 
with specimen dimensions, the maximum torque- 
range being 2,000 kg-m (about !4,400 lb-ft), with 
an interchangeable dynamometer for a torque- 
range of 500 kg-m (about 3,600 Ib-ft). 

Within the ranges given, the torque can be 
fluctuating or alternating between any two limits. 
To make this possible, a mechanical prestressing 
drive is provided, which twists the specimen until 
the selected mean torque is reached; the electro- 
magnetic drive produces the oscillations at the 
desired amplitude. Fig. 1 shows the possible 
torque ranges of the 2,000 and the 500 kg-m 
dynamometers, the limiting dynamic torque 
values (ordinates) being shown as a function 
of the mean static torque (abscissae). For 
dynamic tests, the maximum permissible twist 
angle is +. 5° up to a mean torque of 1,000 kg-m, 
from then on it decreases linearly to zero at a 
mean torque of 2,000 kg-m. For static tests, 
which can also be carried out by means of the 
prestressing drive, the twist angle is limited by 
the specimen only. 

The principle of the drive and the amplitude 
control are taken from the Amsler Vibrophore. 
An electromagnetic oscillator starts the system 
vibrating and receives driving impulses from an 
amplifier, which in its turn is controlled by a 
vibration pickup on the dynamometer. Thus the 
system is excited at its natural frequency, at the 
peak of the resonance curve and the amplitude, 
therefore, has a tendency to increase and the 
specimen would be soon destroyed, if this ampli- 
tude grew unchecked. Amplitude control con- 
sists of a photo-electric cell with a slotted screen 
and a pointer set along a transparent scale to the 
selected value, the graduations on the scale 
being directly in units of torque. An oscillating 
mirror, deflected by the deformations of the 
dynamometer, sweeps the transparent scale with 
a beam of light representing the alternating or 
fluctuating torque. When the edge of this light- 
band reaches the pointer on the scale, light falls 
through the slot of the screen on to the photo- 
electric cell. Current impulses thus generated 
are fed to the amplifier, where they reduce the 
impulses sent to the electromagnetic oscillator 
‘0 a value just sufficient to keep up the chosen 
lorque-amplitude. The drive has thus to supply 
only the energy lost by internal and external 
damping of the torsional system and the torque- 
amplitude is maintained constant. The output 


Fig. 4 
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Items such as crankshafts which have integral flanges can be 


bolted directly to the flanges of the machine. 


of the amplifier can be kept low, its maximum 
need not exceed 1:2 kW. 

A second identical, photoelectric control is 
provided at the driven end of the specimen, the 
oscillating mirror here representing the twist 
angle, which can be read on the transparent 
scale. When testing at constant torque, the 
second photoelectric cell is switched off, and the 
twist angle is merely indicated, accurately to 
within + 0-02°. By switching on the second 
photoelectric cell and disconnecting the first, 
the Torsator is made to work at a constant angle 
of twist and the torque is only indicated, accurate 
to within 1-5 per cent of the set peak value. 

Fluctuations of frequency in the 3-phase a.c. 
supply needed for the Torsator have only a very 
slight influence on the uniformity of torque or 
the twist angle; the change is less than | per cent 
for a variation of 10 per cent in mains frequency. 

The prestressing drive, which is also used for 
static torsion tests, is equipped with an 0-8 kW 
motor and twists the specimen at a speed of 
15° per minute. For torque and _ twist-angle 
indication, the same scales as for dynamic tests 
are used. A recorder for torque-twist angle 
diagrams, as shown in Fig. 3, is available, made 
in the form of a drum camera fitted to the 
torque indicator. A lengthwise slot allows the 
indicator’s light beam to enter whilst the drum 
with photographic paper on it is rotated as a 
function of the twist angle. A  torque-twist 
diagram in rectangular co-ordinates is the result, 
with the torque as the ordinate and the twist 
angle as the abscissa. 

The specimen holders are hollow cylindrical 
flanges, to which the specimens can be bolted, if 
they have flanges too, as for example a flywheel 
on a crankshaft, as shown in Fig. 4. Cylindrical 
specimens with smooth ends have to be provided 
with slight tapers and they are press-fitted into 
corresponding holes in flange plates, which in 
their turn, are held by radial screws in the flanges 
of the machine. The press-fit is best achieved by 
the SKF method, in which the hole to take the 
end of the specimen is slightly enlarged by oil 
under high pressure. For those cases where the 
end of the component to be tested is already 


FAST-SWITCHING 


A device under development at the Bell Telephone 
Laboratories is the four-region switching diode. 
Its electrical characteristics are said to be similar 
to those of a cold-cathode gas tube, but it 
requires much less power and operates at speeds 
1,000 times faster than the gas tube. The active 
part is a silicon wafer 0-020 by 0-020 by 0-004 in 
in size. This is mounted in a ceramic or glass 
capsule of 0-1 in diameter and 0-1 in length. 
The device will soon be in pilot production. 


provided with keyways, grooves, a polygonal 
section, or the like, a matching hole in the flange 
would be the simplest solution. 

With torsion fatigue tests and static torsion 
tests, the possibilities of the machine are by no 
means exhausted. A programming device permits 
variation of the torque or twist angle according 
to a preselected pattern, which the user sets up on 
a programme-drum to suit his purpose, the mean 
torque remaining constant during the test. 

A drum camera can be used to determine the 
damping capacity of the specimen by recording 
an oscillogram in which the decay of the vibration 
amplitude from the moment the drive impulses 
are shut off, is clearly shown. A simple graphical 
method is then applied to determine the 
logarithmic decrement from the record. 

Special grips, in which the axis of the specimen 
is held at a variable angle to the axis of the 
machine, are used for combined torsion and 
bending tests. The proportion of shear stress 
to flexual stress depends upon this angle and the 
stresses can be varied from pure torsion (specimen 
and machine axis identical) to pure bending 
(specimen at right angles to machine axis). 

The great advantages of the machine are 
simple gripping of the specimen, low input power 
required, high precision and high speed. At the 
maximum speed (200 c/s) less than 14 hours are 
necessary for | million load cycles, about 14 hours 
for 10 millions and less than six days for 100 
million. Compared to the maximum speed of 
50 c/s of the majority of presently used torsion 
fatigue testing machines, this means a fourfold 
reduction in testing time which can mean, even 
with a reduced number of specimens, a reduction 
of weeks and months in research time implying 
in turn a considerable economy in manhours and 
cost. Installation is also very simple, as no 
foundations are needed, no vibrations are trans- 
mitted to the floor, which has to be able to carry 
only the weight of the machine of about 7 tons, 
of which about 5-5 tons are that of the base. 
The machine is especially suited for use in the 
motor car industry, as crankshafts, camshafts, 
drive-shafts, axles, brake drums, wheelhubs, 
torsion springs, etc., can be easily tested. 


SEMICONDUCTORS 


The impurities used in diffusing the m and p 
layers are phosphorus and boron. Close control 
is required of many properties, including the 
density of impurities and imperfections in the 
bulk of the material, and the width of the layers. 

Another two-terminal device soon ready for 
manufacture is a high-speed silicon computer 
diode. By controlled reduction of carrier 
lifetime, minority carrier storage has been 
reduced to less than 5 millimicroseconds. 
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STRESS DISTRIBUTION 
IN OVERSTRAINED MILD STEEL BEAMS 


This work forms a continuation to a_ previous 
article’ in which was described a theory of piece- 
meal yielding for overstrained tension and com- 
pression members. The theory is here applied to 
the longitudinal fibres within an overstrained beam 
in order to examine the stress distributions, firstly 
during loading up, and secondly during spring back 
and load reversal. 


YIELD PROPAGATION DURING 
FLEXURE 


Hardness measurements taken on the side 
faces of an overstrained beam, for points both 
on and between the yield wedges, and embracing 
longitudinal fibres in different states of over- 
strain, reveal only two conditions of hardness. 
These conditions correspond exactly with the 
two values obtained for tension specimens in the 
elastic and fully-yielded states respectively. It 
appears then, that the original assumption of an 
instantaneous transition from the elastic to the 
fully yielded condition during elastic breakdown 


Stress 
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Fig. 1 Typical tension characteristic curve for 
mild steel. 
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in tension, is also applicable to the individual 
beam fibres during flexural overstrain. 

The manner in which the present analysis 
differs from the usual approach to the subject is 
best illustrated by reference to the mode of 
yield propaga.ion across the depth of the beam. 
Cook? showed that flexural behaviour during 
loading can be closely predicted by assuming a 
linear strain distribution over transverse sections, 
with each longitudinal fibre behaving in accord- 
ance with the stress-strain curve of Fig. 1. In 
this event, the stress distribution over the semi- 
depth of the beam will be geometrically similar 
to the tensile stress-strain characteristic, and it is 
readily shown that for any outer fibre strain e,, 
the depth of yield penetration d expressed as a 


: , w 
fraction of the semi-depth of the beam > is given 
by, 


2d ey 
| rae . & 
h Co 


2d l 
. ° ° . a6 
This linear expression, relating j and —, should 
1 Co 


apply for all values of e, > e,, and the depth of 
yielded material might be expected to build up 
gradually from zero at the moment of elastic 


; ee 
breakdown to a final value, approaching 5, when 


the beam has fully yielded. 

The author’s observations, however, showed 
that although the initial elastic breakdown did 
not occur until the outer fibre stress exceeded 
the upper yield value, the strain markings which 
then appeared reached an instantaneous depth 
of nearly one-quarter of the beam depth. This 
is believed to indicate that the localised yielding 
penetrates all fibres in which the stress is in 
excess of the /ower yield value, and that during 
any further deformation the inner elastic fibres 
break down in turn as they attain this same 
stress. If it is again assumed that longitudinal 
strains, as measured over practical gauge lengths, 
vary in a linear manner across the beam depth, 
the resulting stress distribution will be of simple 


trapezoidal form and the depth of yielding 
ratio is given by 
“ 
2d e, 
l (2) 
h Co 
for values of e) > ey. 


Fig. 2 gives experimental results for beams in 
which the ratio — was measured both at the 


instant of elastic breakdown and also during 
subsequent overstraining. It will be seen that 
whereas these values differ considerably from 


Fig. 3 (left) Comparison 
of observed flexural be- 








'o Upper Yielc Cook’s Theory haviour during loading up 
= “I ‘ | | . . 
x | (Flexure) $, | | | | | with that predicted by 
= 9)'*_ Theoretical Curve, | | various theories. 
A & Simple Trapezoidal Theory| | 
- 
a 50} | 3 - t | t 1 + + + 
= Lower ¥ | 
—- Yield | } 
re (Tension) ¥ 1 | | T T t 4 
= | +> —_—_—so— oO Oren rr i eer —-+— | -_—- +e 
= | | | | - 
SIN 40} | / a T t t t 1 i , Fig. 4 (right) Resultant 
| | | © Flexural Results, Large Beam stresses in beam during 
| | | = | | @ Flexural Results, Miniature Beam lead 1 derived 
| | + Tension Results ORE FSverERs, 85 Corey 
| | | | | from a test beam. 
30L el 7” ct a ae a a) } 
i) 1-0 2-0 3-0 4:0 50 86:0 7-0 8-0 9-0 10-0 J1-0 


(s218.c) Outer Fibre Strain x 10 


“ENGINTERING 


June 20, 1958 ENGINEERING 


By K. Farnell, B.Sc.(Eng.), A.M.1.Mech.— 


the curve representing equation | (Cook's digtyj. 
bution), there is general agreement with the 
curve representing equation 2 (simple trapezoida| 
theory), though even here the observed ratio jg 
always slightly in excess of the theoretical Value 
This excess depth appears to be practically gop. 
stant at all stages of the deformation and js 
probably due to some kind of notch effect at the 
innermost points of the yield wedges. 

If, as seems likely, the whole of the materia} 
of each wedge is in the fully yielded condition 
the lower yield stress must be attained in a greater 
number of fibres than has hitherto been supposed, 
Past reluctance towards accepiing the simple 
trapezoidal stress distribution has been mainly 
due to the fact that it gives a moment of resistance 
in the early stages of overstrain which is always 
less than that obtained by direct experiment: 
indeed, it was in order to account for this 
discrepancy that Cook introduced his theory 
involving the higher yield stress. However, by 
taking into account the increase in resistance due 
to the extra depth of yield penetration, the 
modified trapezoidal distribution may be used 
to give an accurate prediction of post yield 
behaviour. This is shown in Fig. 3, where 
the experimental behaviour of beams of rect- 
angular section loaded by equal end couples is 
compared with curves derived from the various 
theorics. 


BEHAVIOUR DURING LOAD REVERSAL 
After loading up, the mean strain e for any 
longitudinal fibre, distant y from the neutral 
fibre, may be expressed in terms of the extreme 
fibre strain @p. 
2y ; 
é h Co. a ~ & 
Also, for any overstrained fibre, the fractional 
length & which is in the fully yielded condition, 
and therefore contained within the yield wedges, 
is given by 
ke——-, . .@ 
Cp e, 
From equations 3 and 4, 


(**") , 
be 
his 


k i .§ & 
Cp Cx 
k is thercfore proportional to y, and varies from 
zero at the outermost elastic fibres to a maximum 
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TESTING CONWAY PODS 


Those airlines which have specified the Rolls-Royce Conway by-pass 
«gine for their Boeing 707 airliners will receive a complete Rolls-Royce 


power plant 


engine, accessories, thrust reverser, noise suppressor and 


the pod which houses them all. In order to test the complete pod as a 


unit, 


Rolls-Royce Limited have constructed a new test-house at their 


yucknall Flight Test Establishment, and have already carried out more 


. 





LEARNING ELECTRONICS 


After the fundamental principles have been 
learned, the easiest way to continue the study of 
electronics is by practical illustration. An actual 
circuit with components that can be changed to 
observe the effects of differing values can convey 
far more than any printed page. To assist in 
training by this method the Philco Corporation 
have developed a series of panels each covering 
a particular section of a conventional circuit, 





Continuing Stress Distribution 


value of e ==) at the extreme fibres, thus 
Pp I 
accounting for the tapering of the yield wedges. 
During any subsequent unloading or load 
reversal, the stress and strain reversals in any 
fibre will vary according to a characteristic curve 
whose shape depends upon the value of k for 
that fibre. The previous article' described a 
method of deriving these curves for various 
values of k, and this principle has now been 
incorporated in a simple graphical construction 
which makes it possible to determine the stress 
reversals Over the cross-section corresponding 
to any given strain reversal in the extreme 
fibres. Resultant stresses over the cross-section 
are obtained by subtracting the appropriate stress 
reversals from the trapezoidal distribution caused 
by the original loading up. The curves of Fig. 4 
were derived by this method and _ illustrate 
Successive stress distributions in a_ severely 
Overstrained beam as it undergoes a complete 
reversal of bending moment. The moments 
of the areas under these various curves may be 
used to determine the corresponding moments 
of resistance, and theoretical values derived in 
this way have been found to be in close agreement 
with results obtained by direct experiment. 
Photocopies of the full paper, of which the above 
Sa digest, are obtainable from the Publisher, 
ENGINEERING, 36 Bedford Street, Strand, London, 
W.C.2. Price 25s. each, post free. Orders should 
be accompanied by the appropriate remittance. 


REFERENCES 
' K. Farnell, “* Piecemeal Yielding of Mild Steel.” 
ENGINEERING, p. 92, vol 185 (1958). 
* G. Cook, “* The Upper and Lower Yield Points 
in Steel Exposed to Non-uniform Distributions of 
Stress.” ENGINEERING, p. 343. vol. 132 (1931). 


which can be “ built” 
to form a_ complete 
equipment In this 
country the apparatus is 
obtainable from Philco 
(Great Britain) Limited, 
Romford Road, Chig- 
well, Essex. 

One of the more 
striking pieces of equip- 
ment is the lecture de- 
monstration unit (Fig. 1) 
which consists of a metal 
cabinet 82 in long, 42 in 
high and 28 in deep, with 
a rack on the back for 
mounting individual 
panels. Within the 
cabinet are 34 of these 
panels in heavy gauge 
aluminium, each meas- 
uring 15 in by 20 in. On 
them are printed circuit 
diagrams in black on a 
yellow background; the 
components can be plug- 
ged in alongside their 
circuit symbol. Con- 
necting wires run on the 
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British Power for Boeing 707 


than 200 hours running with a Conway pod exactly as it will be installed 
in the aircraft, except that until recently the thrust-reverser and noise- 
suppressor were not fitted. 

The test-bed was developed jointly by Rolls-Royce and Heenan and 
Froude Limited, Worcester, and is equipped to measure both forward 
and reverse thrust, up to 20,000 lb forward and 10,000 lb reverse. The 
power plant is suspended from a bridge-type cradle by an actual Boeing 
strut, and through this strut all engine controls and instrumentation, 
starter and other air feeds are led exactly as in the aircraft. This in itself 
has been a difficult task, for in addition to the normal services, the strut 
has also had to contain the leads from more than 60 pressure tappings 
and a similar number of temperature indicators used in engine development 
runs. In all there are nearly 3,000 electrical leads passing through the strut. 

The test cradle is suspended on four vertical spring plates and is 
restrained by electric load cells from which thrust measurements are 
obtained. By mechanically loading the cradle against the load cells it is 
possible to read both forward and reverse thrust. 

The load cells used on this installation have been developed by Davy 
and United Engineering Company Limited, Sheffield, to the requirements 
of Rolls-Royce. The load cell system has been chosen principally on 
account of the accuracy of measurement it permits without interference 
from ambient temperature variations. The total movement of the engine 
cradle over the whole power range from 10,0001b reverse thrust to 
20,000 Ib forward thrust is only 0-006in, which virtually eliminates 
inaccuracies arising from varying positions of the cradle suspension; 
ambient temperature interference is diminished by surrounding the cells 
with an oil jacket and a water jacket, and such variations as remain can 
be compensated in the load cell circuit. As a result an accuracy of 
0-1 per cent is attained over the full scale of 10,000 Ib to 20,000 Ib 
thrust, and an error of less than 10 lb thrust is guaranteed when extended 
scale readings are taken. 
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Fig. 1 Circuits can be built up from chasses and demonstrated in operation 


for lectures. 








back. The chasses include such standard items 
as power supply, phase splitter, flip-flop and RC 
oscillator and together they can be built up to 
form a complete set such as a receiver or trans- 
mitter. Wander leads link the panels together. 
Once a circuit has been set up it can be connected 
to a supply and the whole will then function 
properly. In Fig. | the panels make up a super- 
het receiver. For laboratory experiments there 
is another kit which consists of two racks each 
capable of holding 24 chasses. Fig. 2 shows one 
set up for a micro-wave AM/FM receiver. The 
full set has 34 chasses and includes an accessory 
kit of such items as cables and spare components. 
The full range of equipment for demonstration 
and instruction purposes also includes many 
specialised items for work on particular circuits. 
And there is even a fault-finding kit in which the 
components are faulty or incorrectly labelled. 


Fig. 2 Panels for laboratory work are arranged 
in a more compact manner. 
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Marketing 


FREE TRADE FOR SURVIVAL 


The Prime Minister, Mr. Harold Macmillan, 
did not mince his words when he addressed the 
first American audience of his tour, at DePauw 
University in Indiana. He produced some most 
cogent arguments in favour of lowering trade 
barriers between the nations of the West. The 
need for separate and conflicting economic 
policies had now gone, Mr. Macmillan argued, 
and it was high time they were abandoned, for 
** prosperity, like peace, is indivisible.” 

This has been Mr. Macmillan’s theme ever 
since he took over the premiership and even 
before as Chancellor of the Exchequer. He wes 
one of the principal architects of the Restrictive 
Practices Act and one of the fiercest opponents 
of American G.E.C.’s attempts to keep out 
imports of heavy electrical plant. Britain’s 
trade with the United States has greatly expanded 
in recent months, despite the recession, and there 
are excellent opportunities to increase it further— 
particularly if an economic recovery is not long 
delayed. At present opposition to increased 
United States imports is mounting, and Mr. 
Macmillan’s intervention may thus prove to be 
timely. 

The General Electric Company, U-S.A., 
announced recently that they had pledged their 
“full support” to the new “ Federal Task 
Force” established to study the impact on 
national security of imports of certain heavy 
electrical equipment. The committee that has 
been formed is made up of representatives of the 
Departments of Defence, Interior, Commerce and 
State, the Tennessee Valley Authority and the 
Atomic Energy Commission and thus includes 
representatives of the departments principally 
concerned with the purchase of heavy electrical 
plant. The statement made by Mr. James M. 
Crawford, vice-president and general manager 
of General Electric's Motor and Generator 
Division, made clear that the inability of United 
States manufacturers to compete with foreign 
manufacturers on this type of custom-built 
equipment “in view of its large labour content 
and the disparate wage levels here and abroad ” 
plays an important part in his company’s basic 
attitude. Every argument will be put forward 
to remove a type of competition which could 
well have the effect of lowering the whole price 
structure of the United States industry. The fact 
that the study will be undertaken by the Office 
of Defence Mobilisation, primarily concerned 
with national security and not with economic 
problems, does not auger well for British inter- 
ests. Yet their recommendations will be most 
important and will have a direct bearing on the 
arguments put forward by Mr. Macmillan, 
that prosperity is indivisible and that the survival 
of the West depends more on economic strength 
and prosperity than on any other factor. 


Russia’s Brave New World 


Early reports of Moscow’s Industrial Exhibition 
suggest that it is an impressive show place of the 
future rather than an exhibition of products 
now available. Visitors will see what they will 
be able to purchase next year, or in some cases, 
several years hence. For example, the Gorky 
Automobile Plant’s new car ** Chaika ” (Seagull), 
which is most modern in every way, will not go 
into mass production until 1959. Another is 
an electronic tube which will be used in colour 
television receivers, which are still being designed. 
Also on show is a small, almost pocket-size, 
solar battery radio, similar to those included in 
the equipment inside Sputnik LIL. 

This technique of exhibiting goods ahead of 
their becoming available is natural enough where 
the entire production effort of the country is 
being pre-determined. One of Russia’s diffi- 
culties in fixing production levels is the assess- 
ment of demand for particular products. 


Exhibiting them in the prototype stage (albeit 
fully developed and ready for production) 
provides at least some indication of public (or 
industrial) interest. It is a technique which 
is gradually becoming established in Britain 
for certain capital goods of a more advanced 
type, such as electronic control ‘equipment. 
There is, of course the danger that the manu- 
facturer may arouse the interest of potential 
users and be unable to sustain it through the 
delays that follow. It is also giving advance 
information to competitors, a problem which 
does not arise in Russia. On the other hand, 
it enables a test of user reaction on a widespread 
basis possible in no other way. 


European Endeavour 


The activities of British companies in both 
Western and Eastern Europe are increasing. 
The Poznan International Fair, open from 
8 June until 22 June, is probably better attended 
by British firms than ever before. Information on 
exhibitors has already been published in these 
columns, showing that the success of some 
companies in Poland and other Eastern European 
countries was achieved after long and persistent 
endeavour. A good example of this is provided 
by the Holman Group, makers of air compressors 
and other pneumatic equipment. This is their 
fourth Poznan exhibition and in past years all 
exhibited products were sold and important 
orders were placed. ‘* There is every reason,” 
they say, “* for expecting a similar result this year 
now that British pneumatic equipment is held in 
such high esteem in Central and Eastern Europe.” 
Another group, Siemens Edison Swan, have sent 
a prefabricated exhibition stand by road which, 
they say, can be adapted to any required space. 
Their exhibits will include electric cables, a 
telephone exchange, instruments, and _ radio- 
television components. 

Among the many companies stimulated to 
use new methods of showing their products in 
Europe, Smiths Aircraft Instruments Limited 
have recently concluded a tour of France, Spain, 
Portugal and Italy with a specially equipped 
Dove aircraft used to demonstrate the latest 
Smiths auto-pilot and flight direction equipment 
as well as cockpit and navigational instruments. 
This kind of effort (we commented last week on 
the use of caravans) impresses our European 
friends and is gradually establishing British 
industry as a leading contender for a most 
valuable market. 


Market Facts and Figures 


Northcliffe Newspapers Group have just pub- 
lished the third edition of Scanning the Provinces, 
which is a factual market report covering seventy 
towns and districts in England and Wales, 
divided into ten main provincial districts. As 
the authors say in their introduction, it is “a 
book of facts obtained from sources of the 
highest authority and no attempt has been made 
to assess trends or habits.” 

The main purpose of the book is to give 
information to those who advertise in the 
Group’s newspapers and circulation is therefore 
restricted mainly to them. The contents are 
useful to those concerned with the evaluation 
of market potentials and also to sales representa- 
tives covering a particular area. There is 
guidance on available hotels, local geography 
and a neatly arranged series of statistical tables 
giving information on population, trades (whole- 
sale and retail, giving number of shops in each 
district), multiple shops, banks, etc. All relevant 
facts on local authority activities and organisa- 
tion are included together with such statistics 
as the number of radio and television licences, 
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telephones, of gas, electricity and water con- 
sumers. 

Industrial information is limited but includes 
employment by each main industry, generally 
given by district in each area. The report wij 
be useful to the representative who wishes to 
get to know his area really well, whether he sells 
machine tools or convector fires. 


Reeling Off Sales 


The use of films in sales promotion has tended to 
lag behind other methods, probably due to high 
cost. After what is described as a careful analysis 
of “ the actual reasons why many companies do 
not use film,” Sidcup Film Unit have decided to 
offer tailor-made 16mm films on any subject, 
anywhere in England or Wales, at a fixed price. 
They will be called ‘ Salesreels ” and will ryp 
for seven minutes. The producers say that 
“ careful scripting and the rejection of expensive 
production techniques ”’ has enabled them to 
keep the price down to £475 for black-and-white 
films and £580 for colour. 

This is a most determined attempt to make 
industry film-conscious. Sidcup Film Unit sug. 
gest that such films can be used to foster good 
internal and external relations, assist in technical 
education, for the training of salesmen and 
other purposes apart from the direct sales promo- 
tion of a range of products. 


Automatic Selling 


The holding of an exhibition of automatic 
vending machines from 10 to 13 March next 
year, in Park Lane House, W.1, is something 
quite new to this country. The announcement 
of this exhibition claims that “ the age of auto- 
matic selling is only just arriving in this country,” 
and points out that in the United States a vast 
range of products is now sold by this method. 
There would certainly appear to exist a consider- 
able scope for increasing sales and introducing 
new applications. The difficulties of firms 
attempting to introduce automatic drink-dispens- 
ing machines—some failed completely—shows 
that the field is not an easy one. The market 
is slow to react and the production techniques 
required to make trouble-free machines are not 
easily acquired. Nonetheless, there is cleariy 
an immense potential, with the possibility of 
making the early closing of shops bearable to the 
public. 

For the engineering industry this opens up a 
large new field of precision engineering requiring 
the latest electro-mechanical techniques. The 
exhibition, which will include components and 
ancillary equipment, is sponsored by Vending, 
‘the Journal of Automatic Selling,” and will te 
organised by Contemporary Exhibitions Limited. 


Revolution in Packaging 


The automatic packaging of small items in cello- 
phane or Polythene-coated cellulose film is the 
subject of an interesting article in the spring 
issue of the magazine of British Cellophane 
Limited. Under the title ‘ March of the 
Midget Salesmen” the authors record the 
considerable progress made in recent years by 
transparent packaging and illustrate this with 
concrete examples. Among these are a number 
of metal and engineering products, including 
nails, screws, fasteners and other hardware oF 
electrical items, especially those that are sold 
in retail stores or included in * do-it-yourself 
kits. In the United States machines have been 
developed to turn out unit packs at the rate of 
up to 1,500 an hour, eliminating completely the 
conventional hand-packaging of these goods In 
boxes or envelopes. é; 

Gradually transparent packaging is coming 
into the shops in Britain also. It makes goods 
more attractive to the buyer, and easier to see 
for the store-keeper and shop assistants. It 1s 
revolutionising the packaging industry and can 
mean the displacement of many of the machines 
and equipment at present in use. 
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Design 


A DESIGNER LOOKS AT DESIGN 


We give below extracts from the 1958 Lord 
westwood Memorial Lecture, given last week by 
Vr. Hugh Clausen, O.B.E., before the Institution 
of Engineering Designers. Mr. Clausen’s lecture 
yas entitled “ Engineering Design—the Back- 
cround and Basis of Contemporary Life.” 


Engineering—in the broad sense—is the founda- 
tion of all industries and most human activities. 
Wherever one starts, whether it be silk stockings 
or shipbuilding, microscopes or motor lorries, 
we are back, in one or two stages of dependence 
to the design of the machine tools used, the basic 
engineering on which our civilisation is grounded. 

The medieval cathedrals and castles, with their 
ftments and furnishings, and contemporary 
arms and armour, were the “ engineering ” 
products of the time. They express clearly the 
whole spirit and thought of the times, as do our 
present material achievements. 

We—in our present age—seem to have 
specifically excluded engineering matters from 
what is known as culture or the arts. Our 
education, our civilisation, our culture and, 
what is perhaps even more telling, our national 
economy and prosperity, are the poorer as a 
direct consequence. 

The four main parts of engineering are ‘* The 
Science,” “* The Art,” ** The Industry ” and ** The 
Finance (or Commerce).”” Though divided, they 
overlap and interlock. They are mutually 
interdependent. The importance of mutual 
understanding of outlook and language between 
the groups needs no empnasis. The relative 
emphasis on these four separate parts varies 
very widely from one industry to another, and 
they are not necessarily coincident with the more 
familiar classification of research, design, pro- 
duction and sales. They are all normal human 
activities—people doing things. All human 
activities develop some kind of philosophy or 
mystique about them, and technology—with 
which engineering design is so closely associated 
that it seems barely possible to separate them— 
is best defined as ** The Philosophy of Crafts- 
manship.”” 

At the moment the balance between the four 
aspects of industry seems to be rather upset. 
There has been great emphasis on ** management” 
and “ productivity "°"—broadly the last two 
aspects—and more recently there has been a 
drive to emphasise the importance of the 
“sciences,” but a corresponding interest in the 
“art "—without which the other aspects cannot 
flourish—has not been noticeable. The “ art ” 
does not seem to have attracted the attention of 
men of corresponding quality and intellectual 
power to those on the scientific, industrial or 
financial sides and this, I believe, is the main 
reason which is behind our present economic 
difficulties. 

Design does not lend itself to either mathe- 
matical treatment or verbal expression. There 
seems to be an inevitable tendency for men of 
great intellectual power to concentrate on what 
can be expressed in literary, mathematical or 
symbolic terms, and to neglect what cannot be 
80 expressed. 

A good example of this tendency is the 
attention given by mathematicians to electro- 
Magnetic theory, structures or bridges, continuous 
beams and the like, and more recently, to servo 
theory, that magnificent new stamping ground for 
the Physicists. By comparison, activities like 
forging, rolling and pressing processes, or 
(perhaps the most important of all) machine 
tool design, have been totally neglected by the 
Scientist and left to be practised as an art, usually 
ata rather lower intellectual level. The necessity 
of dealing with problems (which have no known 
written language) at a high intellectual level is 
certainly not less than that of other activities 
Which can be effectively expressed in symbolic 
form. This seems to be an opportunity to call 
for a better balance—at all levels—between the 





science and the art of engineering, the scientist 
and the designer. 

When we come to an art we find that words 
and symbols, which adequately express a science, 
are quite inadequate as a medium of expression. 
In this connection it is of some interest to ask :— 
“What is electrical design ? Is there such a 
thing ?” 

Electrical design is concerned with such 
matters as resistances, capacities, flux densities, 
slot fringing, temperature coefficients, inductive 
capacity, and so on, all in purely symbolic 
terms which can be juggled about in mathematical 
formulae—and when a satisfactory result appears 
it is still in symbolic form. As soon as the result 
approaches reality we are back in the purely 
mechanical terms of dimensions and shapes of 
component parts, whether they be magnetic or 
non-magnetic, insulators or conductors. Immedi- 
ately we leave the symbolic torm and approach 
reality we are in ordinary mechanical engineering 
terms and drawing is our only medium. 

Our whole European civilisation has suffered— 
and still suffers—from this attitude on the part 
of cultured humanity towards the craftsman, to 
whom words are almost useless as a medium of 
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and that creative talent can be hired and fired 
like unskilled labour is dangerous. The “ Situ- 
ations Vacant” columns in the technical Press 
show only too clearly that there are just not 
enough able men to go round. The fault lies 
entirely with industry in not taking steps to 
select and train men for the future, and in 
offering much better rewards for managerial 
activities than for creative ones. 

During my whole time in the engineering 
world—well over fifty years—there has been a 
steady drift of men of ability away from the 
design and creative aspects into finance, admin- 
istration and management. The result has been 
a (relative) decline in the quality of the country’s 
products. There are plenty of examples where 
other countries which formerly looked to us 
for guidance and example have improved so 
much faster that we now look to them to show 
us how to do it. 

When we look at the works of the great 
engineers of the past—Telford, Brunel, or 
Stephenson, for example—and try to analyse the 
greatness of their achievements, we find that the 
dominant factor is design; and this applies 
not only to the work itself but also to the means 
of executing it. The same factors apply to the 
far greater number of nameless engineers, mill- 
wrights, shipbuilders, masons and other crafts- 
men whose work remains to us as the silent 
witness of an ability we can only admire from 





The Science The Art 














Demand Research Design 


expression. Our standard educational pattern 
can be traced back to Aristotle, who neglected, 
as unworthy of serious consideration, the very 
highly developed technology of the time as the 
work of slaves, or at any rate beings of a lower 
order. This false attitude has continued to the 
present day, 

The result of this attitude was that, although 
the works of the Greek artists and sculptors 
rank with that of their writers and poets as 
some of the finest examples of human achieve- 


ment, we do not know how they did it. Greek 
shipbuilding, for instance, was very highly 
developed. Though the tradition of the Greek 


galleys carried on in the Mediterranean up to the 
seventeenth or eighteenth centuries, we do not 
know now, and have argued endlessly about, 
how their ships were built, or even how the oars 
and rowers were disposed in a trireme or 
quinquireme ! Nothing more was necded than 
a few sketches, but no one it seems thought that 
these were worth making. Tne same applies to 
the stage machinery of their theatres. 

People who write on these matters usually 
refer to the middle ages as a period of stagnation 
in science. Technology, on the other hand, was 
flourishing. Its engineering and building achieve- 
ments have never really been given justice. | 
know of no study of medieval building works 
which considers them not from the aesthetic 
point of view of architectural styles, but as 
engineering achievements. The same thing is, 
perhaps, happening to-day. Many fine achieve- 
ments pass unnoticed, while the fame goes to 
the financial or business exploiters. 

Unless professional competence is an essential 
part of higher managements we shall no longer 
be able to compete—industrially—with other 
nations where the synthesis between the four 
aspects of engineering is better balanced. The 
theory that higher financial management is all, 
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We 


this 
through the eighteenth century 


afar. trace anonymous skill back 
mill builders, 
Cornish mining engineers, seventeenth and 
sixteenth century builders, back through the 
magnificent achievements of the middle ages, 
castles and cathedrals, Roman fortifications, 
buildings and aquaducts, to some of the earliest 
pictorial records of the great civilisations of the 
east of a thousand or two B.c. 

When we turn to the works of the present day, 
we find the same thing. Outstanding achieve- 
ments in precision manufacture, or in quantity 
production, can almost invariably be traced 
back to the design of the tools and equipment 
used in manufacture. Such failures as do 
occur—and we must admit they do—are also 
far more often due to faulty design than to 
errors in initial conception or bad workmanship, 
though sometimes all three occur together. 

Machine tool design is basic engineering, the 
finest school and training ground. All other 
industries—and civilisation as a whole—depend 
upon it; and yet the machine tool industry 
seems to be regarded, both by itself and others, 
as just a commercial activity. The early work of 
Maudslay, Whitworth and others gave us a good 
world lead in the 1850’s, but we had already lost 
it by 1905. We now seem to te unable to catch 
up, and depend far too heavily on foreign sources 
of supply because the British equivalent does not 
exist. In spite of the fact that all our defence 
material and all industrial progress depends upon 
machine tool design I cannot find evidence that, 
during the last hundred years or so, it has 
attracted any appreciable attention by such 
national bodies as the Royal Society, the 
university schools of engineering, or even the 
NPL or DSIR. This is a pity, as it would 
seem to be an ideal national activity, one where 
the brains and skill involved are everything and 
the raw materials, by comparison, nothing. 
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Continuing Design 


TILBURY POWER STATION 


Tilbury power station was officially opened on 
6 June by Col. Sir Francis Whitmore, the Lord 
Lieutenant of the County of Essex. Trial bores 
on the site were first made in 1949 and the first 
of the six 60 MW units was commissioned in 
September, 1956. The last unit went into 
service in December, 1957. 

The station is built on precast piles with an 
average length of 55 ft. Cooling water is drawn 
from the river and the construction of the tunnels 
was one of the major engineering works involved 
as it had to be done under compressed air, 
working through air locks; the pressure was 
40 lb per sq. in. Work was delayed first by the 
shortage of steel in 1951 and then again by the 
floods of 1953. The site has been planned 
for a second station to be built downstream at 
some future date, and the office and service 
accommodation has been designed with this 
extension in mind. 

The initial design was for coal firing, but at 
the present time conversion is proceeding for 
using oil up to a viscosity of 6,000 sec Redwood. 
This will also be used in the auxiliary boilers. 
For receiving both fuels there is a jetty to take 
5,000 ton craft. Number 6 boiler was actually 
commissioned on oil fuel, No. | has been con- 
verted and the remainder will be changed during 
the present year. It is intended, however, that 
provision shall be made for changing back to 
coal again at short notice. 

The coal is pulverised in horizontal ball mills, 
some of the largest in the county, of John 
Thompson manufacture, there being two mills 
to each boiler. Each mill contains about 30 tons 
of balls and has a throughput of 17 tons of coal 
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per hour. The John Thompson boilers are 
rated at 540,000 Ib of steam per hour at 950 Ib 
per sq. in and 925° F. They feed three English 
Electric sets and three Parsons sets. The last 
of the Parsons sets to be installed is of particular 
interest in that the alternator has direct water 
cooled stator windings and is intended to be a 
prototype for the 550 MW _  cross-compound 
machines now being constructed by the same 
firm. No performance figures are as yet avail- 
able for this machine. 
The remainder of the 
alternators are hydrogen 
cooled at a pressure of 
9-5 Ib per sq. in. 

The controls of the 
station have been de- 
signed for two-shift oper- 
ation, and the station 
has proved very flexible 
inaction. Unit controls 
are housed in three con- 
trol rooms on the turbine 
floor between the turbine 
hall and the boiler house. 
In one of them are 
also the controls for the 
auxiliary boilers that 
supply the high pressure 
(250 lb per sq. in) hot 


Fig. 2 (top left) The 

installed capacity is 360 

MW from six 60 MW 
sets. 


Fig. 3 (left) The unit 
controls are housed in 


three rooms; in this one 
are also the controls for 
the auxiliary boilers. 


Fig. 4 (right) Coal is 
pulverised in horizontal 
ball mills with through- 
puts of 17 tons per hour. 
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Alternator With Water Cooled Stator Installed 








Tilbury power station receives its fuel supplies by ship. 


water for the oil heating system. As far as 
possible, operation has been made automatic, 
including lighting up from the control panels, 
A console in front of the main panel accom- 
modates the instruments for this. Miniature 
instruments have been used to form the mimic 
diagram on the panel and Hopkinson closed 
circuit television is used to relay the water 
level indication. To aid quick starting, John 
Thompson combustors have been incorporated 
in the superheater. The dampers are controlled 
by English Electric electric actuators. 

The 132kV and 3-3 kV _ switchgear is con- 
trolled from the main operating room in the 
office block. This room has Lumented ceiling 
lighting with concentrated lamps set at intervals. 
One of the office corridors runs along one end 
of the turbine hall and has double glazed win- 
dows along it from which the whole hall can be 
viewed. Double glazing and a measure of air 
conditioning is also used for the unit control 
rooms. 

The station feeds the 132 kV grid and will 
shortly be connected to the 275 kV line. The 
overall efficiency (sent out) averages 30 per cent, 
giving a cost, per unit sent out of about 0: 58d. 
to 0:59d. Merz and McLellan were the main 
consulting engineers with Sir Alexander Gibb 
and Partners as the associated consulting civil 
engineers and architects. 
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pook Reviews 


MASTER OF COMMUNICATIONS 


Thomas Telford. By L. T. C. Rott. Longmans, 
Green and Company Limited, 6 and 7 Clifford 
Street, London, W.1. (25s.) 


Thomas Telford, the son of a Scottish shepherd, 
and a stonemason by training, raised himself by 
his own skill and exertions to become one of the 
most prominent engineers of his day, and one 
of the most prolific builders of roads and bridges 
the world has yet seen. It was with very good 
reason that his friend Southey, the poet, bestowed 
on Telford the nickname ** Colossus of Roads ~ 
and “ Pontifex Maximus.” The amount of 
work he managed to cram into his lifetime was 
truly astonishing and yet, as Mr. Rolt points 
out, Telford was never actuated by hope of 
reward; he was spurred on by “something 
which has become extremely rare to-day—an 
immense gusto and enthusiasm.” Honours 
came his way, it is true, and he was not without 
some monetary rewards, though his estate was 
small considering the vast amount of work he 
did. But Telford’s real reward lay in the work 
itself; it fascinated him, and the more difficult 
it became the more he seemed to enjoy it. 

Great fame was his during his lifetime, yet for 
many years Telford has been half forgotten, 
remembered only vaguely for one or two of his 
more spectacular works, such as the Menai 
Bridge, or the canal aqueduct of Pont Cysyllte 
in North Wales. The reason why Telford has 
been forgotten, as Mr. Rolt says, is quite simple. 
He built his highways of stone and water, and 
both roads and canals were soon to be eclipsed 
by the great railway developments which started 
towards the end of his life. The public, dazzled 
by the era of speed which the railways introduced, 
and the large-scale construction schemes which 
they epitomised, soon forgot Telford. We now 
know that in the case of the roads the eclipse 
was only temporary, and it is fitting that we 
should pay tribute to the pioneers who developed 
the principles of easy gradients, straight lines 
and good surfaces on which the motorways of 
to-day and to-morrow must be based. 

In seeking to take Telford out of semi- 
obscurity and place him, both as an engineer and 
as a Man, in proper perspective, Mr. Rolt has 
not had an easy task, especially in the matter of 
his subject’s private life and character. Telford 
left few records except an autobiography, which 
is mainly concerned with technical matters, and 
there is little to show what kind of man he was. 
What does emerge from the writings of his 
contemporaries and from personal correspon- 


dence is wholly to Telford’s credit. He appears 
to have been a simple, unassuming, kindly and 
humorous man, and he was certainly a first-rate 
organiser. It is often assumed that large-scale 
civil engineering was a product of the railway 
age, but Telford was controlling labour forces 
of a thousand and more men well before railway 
construction began, and in his management of 
such concerns he established principles which 
served as a model for generations to come. 

On the subject of practical training Telford 
had firm views. Of his own beginnings as a 
stonemason he wrote: “ This is the true way of 
acquiring practical skill, a thorough knowledge 
of the materials to be employed, and altho’ last, 
not least, a perfect knowledge of the habits and 
disposition of workmen.” Such words are 
worth recording, for they are as true to-day 
as when they were written well over a century 
ago. 

Telford was a believer in traditional methods, 
but as a good engineer he was also versatile, 
and ready to try out new or unusual ideas or 
materials. It is recorded, for example, that he 
used bucket dredgers in the cutting of the Cale- 
donian Canal, and that the chain links of the 
Menai Bridge were bored with the aid of a 
steel master link—in other words, a jig. Cast 
iron, then a new material of construction, was 
soon mastered by Telford, and it is reasonable 
to say that he took it from the tentative to the 
fully practical stage. Several of his bridges and 
aqueducts remain to-day, carrying loads far 
greater than he could ever have imagined, as 
a tribute to his skill as a designer in both iron 
and stone. Telford has been accused of rejecting 
the idea of steam locomotion outright, but in 
fact, as Mr. Rolt shows, his doubts only applied 
to the steam railway locomotive. He believed 
that the steam road carriage, ranging freely on 
roads of the type he built so well, was the key 
to the future of land transport. Only now is it 
possible to see how right he was when he pinned 
his faith on the road of stone rather than of iron. 

Mr. Rolt set out to show Telford both as a 
man and as an engineer: his pictures of both are 
drawn with the skill we have come to expect 
of the author. The book is valuable as a source 
of reference, but it is far from being simply 
a catalogue of the many undertakings for which 
Telford was responsible. The author knows, 
like all good historians, that history is not a 
dull subject; with an engineer's eye and an 
artist’s pen, he has made it live. 


NEW BOOKS 


Industrial Electronics. Elementary Principles and 
Applications. By ANDREW W. Kramer. _ Sir 
Isaac Pitman and Sons Limited, Pitman House, 
Parker Street, Kingsway, London, W.C.2. (36s.) 

This book is intended for those who have a good 

knowledge of general physics and engineering but 

who have had little training in electronics. It explains 
step by step, without the use of mathematics, what 
electron tubes are, how they work, how they evolved, 
and how they can be used. Beginning with a brief 
historical background and a consideration of the 
electron theory of matter, it proceeds to a discussion 
of the fundamental principles of the electron tube in 

4 more or less chronological manner. Applications 

of electron tubes are considered under various 

groupings. 


Telecommunications: An Introductory Textbook for 
Engineering Students. By W. FRASER. MacDonald 
and Company Limited, 16 Maddox Street, London, 
Wl. (65s.) 

This book has been written primarily to meet the 

needs of engineering students. It sets out to cover the 

range of subjects required of students reading for the 

University of London Engineering Degree; it should 

also. be useful for candidates preparing for exam- 

mations in Radio and Line Communications for the 


Institution of Electrical Engineers, and for the higher 
grades of examination in Telecommunications 
Principles held by the City and Guilds of London 
Institute. 


Passive Network Synthesis. By James E. Srorer. 
McGraw-Hill Book Company Incorporated, 330 
West 42nd Street, New York 36, N.Y., U.S.A. 


(8-50 dol); and McGraw-Hill Publishing Company 

Limited, 95 Farringdon Street, London, E.C.A. 

(64s.) 
This is a survey of network synthesis rather than a 
reference. The first part of the text is devoted to 
realisation methods for impedances. The second and 
third parts are devoted to synthesis methods for two 
terminal pair networks; part two surveys some of the 
older image parameter methods and part three, the 
insertion loss methods. Part four is concerned 
exclusively with rational fraction approximations. 
As is common with many United States textbooks, 
the text is largely based on notes used by the author 
for teaching. It is assumed that the reader is 
thoroughly familiar with linear network analysis. 
The mathematical level of the text is much the same 
as that in a text on network analysis with, perhaps, 
a somewhat greater knowledge being required of the 
theory of complex variables 


793 
By Frank H. Smith 
From the Superintendent of Documents, 


Washington 25, D.C., U.S.A., comes price list 83 
—Library of Congress. There are one or two 
items in it that may be noteworthy for my 
readers. Cataloguing rules he probably already 
knows; there are a list of the library classifica- 
tion schedules, the Sth edition of the Constitution 
of United States, current national bibliographies 
and soon. The price list is free and it gives other 
special lists available from the United States 
Government Printing Office. 

Shell Petroleum Company Limited, | Kings- 
way, London, W.C.2, have produced a new 
version of their “* Catalogue of Shell Films.” 
This is worth a postal request of anybody's 
money and now runs to 91 pages of titles and 
summaries of content. It should be emphasised, 
as it is in the catalogue, that the lending agency 
is the Petroleum Films Bureau, the address of 
which is 29 New Bond Street, London, W.1. 

My faithful correspondent from Birmingham 
—Brian G. Staples of the Birmingham Public 
Libraries has sent me a copy of Library Resources 
in the West Midlands of which he is the editor 
and the Library Association the publisher. For 
15s. you get 49 pages (a pity they could not make 
it one more) of alphabetical section (firms, 
organisations, etc.) with details of the subject 
covered, hours available, stock, periodicals taken 
and held, the name of the officer in charge and 
so on. As well as the usual index, there is a 
topographical index which, although conform- 
ing to the Aslib Directory idea, seems rather 
pointless in this case. 

* Replacing The Aslib Directory 1928” is how 
they describe it on a flyleaf. A very nice way 
of saying that it is 30 years since we had a 
previous edition which, incidentally, was the 
first. This time it comes in two volumes and 
like the kine in the Bible, one is fat (the second) 
and one is lean (the first). The latter (the first) 
starts with a classified index of subjects in 
U.D.C. order. Under each subject is the 
selection of sources for information on that 
subject. (I hope you are with me so far.) This 
is followed by a subject index which enables 
you to find the subject, to which you turn back 
when you have found the number. (Wonderful 
idea this U.D.C.) Thus, if you want something 
on supersonic bangs, you look under “ super- 
sonics’ and will find nothing. So you look 
under “ compressible flow’ because somebody 
told you to look there and you'll find nothing 
there either. So you look under “ aeronautics ” 


and you have the choice of “ aeronautics: 
engineering’ or “aeronautics: military tech- 
nology,’ which have a difference of just under 


six places in the decimal system, and probably 
will not produce anything either, so you try 
** aerodynamics: physics and have the choice 
of five libraries. Right. Now you turn to 
Volume 2 (the fat one) and take one of those 
libraries (which are in alphabetical order). Let 
us suppose you try the Royal Aeronautical 
Society. A courteous voice will tell you this is 
the Librarian speaking (assuming you have been 
put through) and when you have said you wish 
to know all about supersonic bangs, he will say 
by all means and give you 10° references on just 
that subject. By the way, Volume | (the thin 
one) has Appendix A ** Library Co-operation,” 
which is a thing that has to be experienced to be 
believed: Appendix B “Union Lists and 
Catalogues of Periodicals,” and Appendix C 
(for some unknown reason) which is “* Law 
Specialisation in Some University of London 
Libraries.””’ Volume 2 has, at the end, a Regional 
Index which will enable you to find out (if you 
look at page 3233) what library is at Whaplode 
Drove. It is the Information Bureau of the 
Educational Association which exists “ To serve 
as a means of intercourse between members. . . .”” 
If all this is not worth £5 you had better write an 
tell Aslib at 3 Belgrave Square, S.W.!. 
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BRITISH PETROLEUM’S KENT REFINERY 


Upstream from the Nore where the waters of the 
Thames and the Medway rivers meet off the 
Isle of Grain, the 80,000 barrels per stream day 
(BPSD) Kent refinery of the British Petroleum 
Company Limited, costing £40 million, was 
completed late in 1954. This work was executed 
in three stages, namely (1) the construction of 
the various power, steam and water-supply 
installations and the 80,000 BPSD crude dis- 
tillation unit; (2) the building of the 10,000 
BPSD fluid catalytic cracker; and (3) the erection 
of a group of plants for the production of 
lubricating oils. A 6,000 BPSD Platformer was 
installed as an addition to the original con- 
struction plan. 

Before proceeding further, it may be of interest 
to readers not conversant with the language used 
by petroleum engineers to elucidate further the 
term BPSD. A barrel of petroleum is equivalent 
to 42 U.S. gallons and to 35 Imperial gallons 
and, normally, a petroleum processing plant 
calls for overhaul once a year. It so happens 
that the stoppage of work entailed by the over- 
haul lasts from four to five days and “ stream 





Fig. 1 
in 1956 and now in final stages of completion. 


day * denotes a day during which the plant is 
operating normally. There are usually 360 
stream days per annum. When the term BPSD 
is applied to a sulphur dioxide extraction plant, 
or similar installation, it stands for the quantity 
of feedstock or raw material used to yield the 
resultant product. 

Alongside the existing units of the Isle of 
Grain refinery, a major expansion programme, 
decided upon in 1956 to increase the plant’s 
annual processing capacity from 4,500,000 
(or 3,150,000 gall PSD) to nearly 7,000,000 tons 
(or 4,910,000 gall PSD), at an outlay of £26 
million, was well under way last year. Apart 
from a 130,000 tons a year aviation spirit plant, 
the new construction comprises a distillation 
unit, a catalytic reformer, a thermal reformer, 
and other installations. Included are also two 
deep-water jetties, Nos. 5 and 6 from the left 
in Fig. 1, and the requisite additions to ancillary 
facilities and utilities. The entire project is 
scheduled for completion during the present year. 

SITING OF THE PLANT 

The genesis of the Kent refinery followed the 
general trend recently prevalent throughout the 
oil industry of siting processing plants in the 
main consuming, rather than the producing, 
areas. Furthermore, the growth in the size of 


the oil tankers, most suitable and economical 
for moving large quantities of Middle East 
petroleum to European refineries, reinforced this 
decision. Moreover, with crude oil available 
from mainly non-dollar sources it only entailed 
more home refining capacity to reduce the drain 
on the scarce hard currency in the countries 
concerned. Lastly, there has been an average 
annual increase of around 9 per cent in world 
oil consumption since 1946, and, at the same 
time, market conditions in Britain and Western 
Europe have changed in various ways so that 
all or most of the diverse processed products of 
a refinery can be utilised in nearby home markets. 

Since the mounting potential demand of the 
Greater London area, including the Port and 
South East England, could not be met economic- 
ally from the company’s Llandarcy and Grange- 
mouth plants, the B.P. company’s choice 
naturally narrowed down to a site on the Thames 
estuary. The problem was to find a sufficiently 
large area of land suitable for construction 
purposes and preferably of no great farming 
value, combined with a protected deep-water 


PRT 


frontage close inshore. Four sites in the estuary 
area were carefully examined, and since even at 
low-water spring tides there was a depth of 
40 ft at the Isle of Grain site within a few yards 
of the shore, and the tidal currents prevented 
silting, the Medway estuary was deemed a safe 
navigable stretch of water for tankers with 
inflammable cargoes of crude petroleum and 
refined products. Hence a decision was taken 
by the company in 1947 in favour of the Isle of 
Grain and a scheme submitted for Government 
approval. The official sanction was obtained in 
June 1950. 

To the engineers and experts in soil mechanics 
concerned in deciding the final positions for the 
exceedingly heavy loads like the towers and 
chimneys of the plant the site posed a challenge. 
The soil was far from firm and solid throughout. 
In the refinery area concrete piles 45 to 60 ft in 
length were driven for the heavy equipment. 


REFINERY EQUIPMENT 


In the crude-oil distillation unit of the existing 
refinery the incoming crude oil passes through 
stills and is heated to approximately 600° F 
before being fed to fractionating columns. Motor 
spirit is taken off from the top of the column and 
naphtha, paraffin, gas oil and fuel oil in descend- 
ing order are taken off trays at lower levels. 


Two identical vacuum units, each of 20,000 
BPSD, are installed, and both are capable of 
providing feedstocks for either the Catalytic 
cracker or the lubricating-oil plants. The 
vacuum columns are operated under an absolute 
pressure of 89 mm of mercury, and the vacuum 
is Maintained by the use of jei air ejectors and 
surface inter and after coolers. The resulting 
products are taken off at various levels from the 
vacuum columns and are passed through heat 
exchangers when they are cooled by incoming 
cold residue from the distillation unit. 

The 10,000 BPSD fluid catalytic cracker copn- 
verts heavy hydrocarbon oils to high-grade 
lighter products by bringing the former into 
contact with a powdered catalyst under selected 
conditions of time, temperature and pressure. 
During the reaction, coke is deposited on the 
catalyst and this necessitates the continual with- 
drawal of the partially-coked or spent catalyst 
from the reactor vessel. This spent catalyst is 
regenerated by burning off the coke coating in 
the regenerator and then passing it back to the 
reactor for further duty. The process of reaction 





Artist’s impression of the British Petroleum Company’s Kent oil refinery on the Isle of Grain incorporating an expansion programme commenced 
This will raise the crude-oil capacity of the refinery from 44 million tons to 7 million tons per annum. 


and regeneration is continuous. 

The 8,750 BPSD sulphur dioxide extraction 
plant produces high-grade paraffin. The basic 
principle of this process lies in the fact that 
aromatic compounds readily dissolve at low 
temperatures in SO, while paraffins and other 
saturated compounds do not. 

The 6,000 BPSD Platformer converts naphtha 
into a high-grade motor spirit component. The 
Platforming process embraces three operations, 
namely, pre-fractionation (feed preparation), 
catalytic reforming, and stabilisation. In the 
first section the crude naphtha feedstock is heated 
and passed through a fractionating column 
where the heavy and light ends are taken off and 
the charge for the reactor taken off as a selected 
“side cut.” In the second, this side cut Is 
heated in one of the furnaces, together with 
re-cycle gas (mainly hydrogen) to a temperature 
of 960° F, at a pressure of around 700 Ib per 
sq. in and then passed through the first of three 
reactors containing a special platinum catalyst. 
Since hydrogen is produced during this reaction 
there is no need for any external source of 
make-up. The partly reformed spirit is then 
re-heated in a second furnace and passed through 
two further reactors for additional catalytic 
reforming treatment before entering the stabilisa- 
tion section for the removal of the light ends. 
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The re-cycle gas is treated in an absorber to 
remove the H,S before being re-cycled. 

In addition to the above process flow, motor 
spirit and paraffin are passed through copper 
chloride sweetening plants for the conversion 
of the corrosive and malodorous mercaptan 
sulphur compounds. Four such plants are 
installed, each having a capacity of 8,570 BPSD. 
Butane and other light motor components are 
treated for the removal of mercaptan sulphur in 
a solutiser unit. 


LUBRICATING-OIL PRODUCTION 


The Kent refinery has capacity to produce 
130,000 long tons of lubricaing oils a year. 
The process units involved are: A 20,000 BPSD 
vacuum distillation plant (described earlier); a 
50,000 BPSD propane de-asphalting plant; a 
6,800 BPSD furfural extraction plant; a 4,500 
BPSD M.E.K. (or methyl ethyl ketone solvent) 
de-waxing plant and a 3,400 BPSD clay contact- 
ing plant. 

In the propane de-asphalting operation, liquid 
propane is introduced into the base of the 
de-asphalting tower while reduced crude oil is 
charged to the middle of the tower. The mixture 
is heated to form two phases, the heavier lower 
phase containing asphalt, and the lighter upper 
phase, de-asphalted oil. 

The operation of the furfural plant consists 
of four distinct phases. (1) A treating sector 
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earth is used for this purpose. The earth and 
oil are mixed and heated and then passed to a 
contact slurry tank, the contact time varying 
according to the grade of the lubricating oil. 
The clay takes out the impurities which, if not 
removed, would give instability and bad colour. 
The clay is separated from the lubricating oil 
by a rotary precoat filter in a manner similar to 
the slack wax removal in the M.E.K. installation, 
but at normal temperature. 

The concomitant blending, packaging and 
dispatch facilities for lubricants are sited near 
the foreshore and occupy an area of 25 acres. 


STEAM AND WATER SERVICES 


Five boilers, each of 150,000lb an hour 
capacity, have been installed. They generate 
steam at a pressure of 560 |b per sq. in which is 
fed to back-pressure turbo-alternators, two of 
5,000 kW and two of 3,000 kW capacity each. 
Exhaust steam from the turbines is used for 
refinery process purposes, and a high-pressure 
evaporator plant is installed for boiler-feed 
purposes. The refinery process steam demand 
early in 1957 totalled 500,000 lb an hour. Steam 
mains in all areas are run at low level in the main 
refinery pipe-tracks and expansion arrangements 
are catered for by expansion units of the loop 
type. To provide sutficient feed-water for the 
boilers, 12 high-pressure evaporators have been 
installed to evaporate fresh water obtained from 











a Main Cooling 
o- ater Pumphouse 
pla Nate nnpsouse = 
Sis) Pass =< saree 
<—— 
>> 


3,500,C00 Gallons per Hour 


—~ Cooling Water en 


795 


local wells, the fresh water being previously 
treated in a fully automatic lime soda-base 
exchange water-softening plant. 

The refinery’s cooling-water requirements 
range from 34 to 4 million gall an hour. This is 
supplied from the Medway Estuary, the water 
being saline. A new section of the sea wall has 
been constructed to enclose a small natural bay 
in the foreshore and so form a reservoir holding 
nearly 16 million Imperial gall. This may be 
be seen in Figs. | and 2. A concrete channel, 
three-quarters of a mile long, conducts the water 
from the reservoir to the main sunken cooling 
water pump-house. The reservoir is filled by 
tidal action through flap valves during the 
period when tide conditions permit, but during 
very low tide periods the tidal action supply is 
augmented by electrically-driven low-lift pumps 
of which there are three, each having a capacity 
of 2 million gall an hour. The main cooling 
water pump-house contains four steam-driven 
pumps, each of 14 million gall an hour, capable 
of circulating the cooling water right through the 
refinery and finally passing it out into high-level 
separator boxes, which are at such a level as to 
permit the water to flow direct into the River 
Medway at a point a quarter of a mile from its 
source of inlet at the reservoir. 

All the cooling water used in the refinery 
ultimately passes through the main separators 
before re-entering the River Medway. These 
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Fig. 2. Electricity, steam, and water services at the Kent oil refinery, showing the enclosed cooling water “ bay,”’ or reservoir, the power station, the final 
effluent separators and the point where the cooling water is returned to the River Medway, a quarter of a mile from its source of inlet at the reservoir. 


in which undesirable constituents are removed 
from the oil by means of furfural brought into 
contact with the charge oil in the extractor. 
(2) A raffinate recovery system in which the 
treated oil and the furfural are separated by 
vacuum distillation and open steam stripping. 
(3) A system of extract-recovery in which the 
furfural in the extract mix is recovered by 
vacuum distillation and open steam stripping. 
(4) Finally, water is removed from the furfural 
contained in the overhead vapours from the two 
Strippers mentioned above. The _ water-free 
furfural is then re-used in the extract tower. 

The product from the furfural unit passes 
through the M.E.K. de-waxing installation to 
remove the wax content of the oil. The 
Separation process involves mixing the oil 
containing the wax with a solvent (M.E.K./ 
Toluol) at a medium temperature. This mixture 
is then cooled in special pipe chillers using 
ammonia refrigeration as the cooling medium. 
The charge oil solvent mix is then passed through 
Totary filters for the removal of the slack wax. 
_ The clay contact plant is essential to effect an 
Improvement in the quality of the finished 
lubricating oil. A special activated fuller’s 





Fig. 3 Some of the buildings comprising the expansion at the Kent oil refinery in course of 


construction. 


The catalytic cracker unit is shown on the extreme right. 


The cost of the new 


extensions is in the neighbourhood of £26 million. 
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Continuing Production 


consist of a battery of six steel tanks each con- 
taining four chambers through which the effluent 
passes at a very much reduced velocity. Each 
chamber is fitted with baffles and mechanical 
skimming devices for removing any oil which 
might inadvertently enter the effluent water and 
which owing to the low velocity of the effluent 
would have had sufficient time to float to the 
surface. All such recovered oil is pumped back 
to the refinery for re-processing, and the pure 
effluent flows by gravity into the river. 
STORAGE PLANTS AND JETTIES 

Finished products from the refinery are stored 
in tanks varying in size from 144 ft diameter by 
60 ft high to 78 ft diameter by 24 ft high. Eight 
38 ft diameter spherical pressure tanks are avail- 
able for the storage of butane and pressure dis- 
tillate and three vertical vessels, for propane 
storage. Process, or intermediate tanks, usually 
60 ft diameter by 36ft high, total 30, and in 
addition there are numerous other tanks installed 
in connection with the manufacture of lubricat- 
ing oils. Tanks for storing crude and white 
oils are of the floating roof type, and those for 
fuel oils have fixed conical or domed roofs. 

Five deep-water jetties are functioning, four 
of which are capable of berthing tankers of up 
to 40,000 tons deadweight carrying capacity. 
The other is for vessels of up to 16,000 tons. A 
sixth jetty is available for dealing with smaller 
product loadings required in connection with 
bulk and packaged lubricating-oil production. 
All jetties are of steel-piled and _ reinforced- 
concrete construction, and, in addition to loading 
and unloading facilities, ample provision has 
been made for bunkering and for receiving ballast 
water from the tankers. The jetties are also 
provided with fire-fighting towers upon which 
are permanently installed monitors capable of 
ejecting foam or water on to any part of the 
largest tanker which may be tied up there. The 
company’s tug is also fitted up for fighting tanker 
fires from the river, and complete radio-com- 
munication can be maintained between the tug, 
the jetty and the main fire-station. The fire- 
station and water tower are located in the main 
refinery area, and include accommodation for 
two fire engines, several trailers and ambulances 
and the usual facilities for the firemen and a fire- 
master. 

Arrangements have been made at the refinery 
for the reception, treatment and disposal of 
dirty ballast and oil-contaminated washings 
from tankers. Initially, the tanker washings are 
pumped ashore and piped to steam-heated dump 
tanks. From these the heated waxy oil layer 
is run off to smaller tanks in which the oil-water 
emulsion is broken down by further steam heat- 
ing. Facilities for “ fluxing™ the waxy and 
viscous oil are provided, and the latter is then 
pumped to the processing plant for re-distilla- 
tion. As a final precaution against contaminat- 
ing the river, the oil-free water is passed through 
the main separators and thence to the Medway. 

The 1956 expansion programme at the Kent 
refinery has been designed, planned and co-ordin- 
ated by BP Trading Limited, the principal 
trading company of the British Petroleum 
Group, under the direction of the project mana- 
ger, Mr. J. O'Hara. Design work on the site 
has been the responsibility of the project engineer, 
Mr. C. Glenday, while Mr. C. Dodd, the con- 
struction manager on the site, has directed the 
work of the contractors, the principal of whom 
are Sir Robert McAlpine and Sons and George 
Wimpey and Company Limited. The Mother- 
well Bridge and Engineering Company Limited 
are the main contractors for the erection of tanks 
and the Parolle Electrical! Plant Company 
Limited for boiler and power plant extensions. 
The civil engineering consultants were Rendel, 
Palmer and Tritton, while process units have 
been supplied by E. B. Badger and Sons Limited, 
the Power-Gas Corporation Limited, the M. W. 
Kellog Company, the Lummus Company Limited 
W. J. Fraser and Company Limited and Simon- 
Carves Limited. 
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PALLETISED TYRE STORES 


By the large-scale introduction of palletisation 
in two new tyre and wheel stores (one at Fort 
Dunlop, Birmingham, and the other at Foleshill, 
Coventry), the Dunlop Rubber Company Limited 
have substantially brought down labour costs in 
the stores department and have considerably 
eased the problem of stock control. 

The Fort Dunlop store, with a floor area of 
221,000 sq. ft, is for car tyres; and Coventry 
(223,000 sq. ft) holds from the smallest barrow 
tyre to the largest earthmover tyre, 6 ft in dia- 
meter, as well as rims and wheels. To give some 
idea of the capacity of each, if the Fort Dunlop 
store held nothing but car tyres it would take 
600,000 of them; Coventry would hold 1,000,000 
wheels, or 335,000 tyres similar to those at present 
stored in the building. 

The new storage feature common to both 
stores. is the large tubular steel carrier, or pallet, 
on which tyres and wheels are stored in bulk. 
When the stores were planned, no single pallet 
could be found to take the full range of tyres or 
wheels (over 2,000 different types), but now 





The pallets on which the wheels are stacked are 
seen here in their basic form, at the Coventry store. 





16 ft reach fork-lift trucks are used in the Fort 
Dunlop store. 


Dunlop have developed a tubular post pallet 
of welded construction which can be adapted 
to carrying all varieties of their products, by 
adding simple fitments to the basic unit. 
The basic measurements are 6 ft by 4 ft, with 
heights of 5 ft 4in and 6 ft 4 in at Fort Dunlop, 
and 6 ft 4in high at Coventry, allowing inter. 
changeability between the two stores if required. 
Varying types of grids are used to accommodate 
the numerous sizes of tyres and wheels to ensure 
maximum capacity. There are 3,500 of these 
new pallets at Fort Dunlop, and 5,750 at 
Coventry. 

For many years, most tyres have been kept in 
the base stores at Fort Dunlop, in conventional 
tubular steel racking, and issued from there 
according to demand. Vast as this eight-storey 
building is, it has become inadequate to take, 
and handle efficiently, the tyres which had to be 
held. Overflow transit stores were, therefore, 
set up, two of which still remain in use at Redditch 
and Rochdale pending the completion of car-tyre 
palletisation in the new ‘* B” block store at Fort 
Dunlop. 

“B” block, although not a new building, can 
take tyres faster than the shops can produce 
them, direct from the finishing operation, 
unsorted. Segregation by size and type is 
carried out in ‘* B” block on a roller-type sorting 
conveyor, tyre covers then being palletised by 
size and type, and transferred to block storage 
locations until required for issue. When the 
scheme is completed, all car tyre-cover storage 
and distribution will be effected from this 
store. 

Whereas all the tyre covers are palletised on 
reception at the stores, both at “* B”’ block and 
at Coventry, wheels are palletised at the end of 
the production line in the rim and wheel factory. 
Fork-lift trucks with 16 ft masts are used at 
Fort Dunlop as the pallets, 5 ft 4 in in height, 
are stored in four tiers, giving a total height of 
20 ft 8in. At Coventry, fork-lift trucks with 
14 ft masts are used for pallets 6 ft 4 in in height 
which are stacked three-high, giving a total height 
of 18 ft 6 in. 

Before palletisation was brought into use, the 
practice was to off-load the tyres from the 
delivery vehicles; re-load them on to stillage 
trucks, which were pushed to the racks by hand, 
and again to off-load them—often passing from 
hand to hand to a height of 12 ft. The saving 
in time and effort brought about by the introduc- 
tion of modern handling methods needs no 
emphasis. 

A large area of the Coventry store, which has 
been built to modern design, is used for fitting 
tyres to wheels, and packing goods ready for 
delivery to home and overseas customers, and to 
the Ministries. When in full swing, it is estimated 
that 10,000 wheels a week will be fitted for 
dispatch. 





At Fort Dunlop, additional fitments have been 
added to the basic pallet which make possible the 
storage of car tyres of varying sizes. 
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FROZEN MERCURY PATTERNS 


Mercury, solidified by freezing, forms the pattern 
material in the “* Mercast””’ process, which has 
been brought into use by Sankey-Telcon Limited, 
Manor Royal, Crawley, Sussex. The process is 
ysed for making ceramic moulds for precision 
castings in Magnesium, aluminium alloys, beryl- 
lium-copper and heat resisting alloys. It pro- 
vides greater flexibility than other methods and 
has made possible the production of small to 
relatively large complex parts which hitherto 
could not be made by investment casting. 
Mercury is poured into a closed steel die and 
the assembly is lowered into a refrigerated bath 
of acetone at 70° C, remaining there until 
the mercury is frozen solid. The die is then 
opened, and the solid mercury pattern removed. 
Frozen mercury possesses the property of weld- 
ing to itself when two pieces are pressed together 
ligntly. Tnis enables accurate internal and 
external forms to be prepared by making a 
pattern in several parts and joining them in a jig. 
When the pattern is finished, it is dipped 
repeatedly at low temperature in a ceramic slurry 
to build up a thin shell mould round it, usually 
to a thickness of 76 to |} in. The mould and 
mercury are then allowed to rise to room tem- 
perature, and the mercury, now liquid, runs out. 
it is then only necessary for the mould to be fired 
at a high temperature for approximately two 
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NOTICES OF 


Association of Supervising Electrical Engineers 
CARDIFF 
Annual General Meeting. South Wales Branch. 


Angel Hotel, 
Westgate Street, Cardiff. Sat., 28 June, 7 p.m. 


CROYDON 
Annual General Meeting. South London Branch. Grey- 
me Hotel, High Street, Croydon. Thurs., 26 June, 7.15 p.m. 
Annual General Meeting. Brighton, Hove and District 
Branch. New Imperial Hotel, Hove. Wed., 25 June, 6.45 p.m. 
Institution of Electrical Engineers 
LONDON 


Institution Conversazione. 


SEI Royal Festival Hall, South Bank, 


Wed., 25 June, 7.30 p.m. 


The address and telephone number of the headquarters of each institution are given below. 
in the headquarters town are held there unless otherwise stated. 


Mercury, frozen ina steel 
die by means of acetone 
at —70°C, is used as 
a pattern for precision 
casting. A die nearly 
full of mercury can be 
seen on the left of the 
Kestner stirrer used to 
keep the bath tempera- 
ture uniform. 


hours to make it ready for use. 

It is essential that the temperature throughout 
the freezing tank should be kept as uniform as 
possible, and this is done by agitating the acetone 
with a mechanical stirrer. Acetone vapour 
above the tank may form an inflammable mixture 
with air, and as a safety measure a compressed 
air stirrer is used. The stirrer is a new model 





Kestner and 


introduced by the 
Engineering Company Limited, to supplement 
their existing range of totally enclosed or flame- 


Evaporator 


proof machines. It is driven by a rotary vane 
type air motor suitable for working pressures 
up to 90 lb per sq. in, which has an integral sun 
and planet reduction gear driving a shaft fitted 
with two opposed propellers. 
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ENGINEERING 


MEETINGS 


Physical Society 

HARWELL 
** Development of Bubble Chambers and Some Recent Bubble 
Chamber Results in Elementary Particle Physics,’ by Dr. D. A. 
Glaser (University of Michigan), who will then receive the 
Charles Vernon Boys Prize. National Institute for Research 
in Nuclear Science, Atomic Energy Research Establishment, 
Harwell. Tues., 10 July, 4.30 p.m. (Previous application 
required.) 


Royal Society of Health 


CHESTERFIELD 
Discussion on ‘* Food Hygiene Regulations.” 
Chesterfield. Wed., 25 June, 10 a.m. 


Town Hal! 


Meetings 
Particulars for this column should 


reach the Editor not later than three weeks before the date of the meeting. 


Association of Supervising Electrical Engineers, 23 Bloomsbury 
:; Square, London, W.C.1. (LANgham 5927.) 
Astitution of Electrical Engineers, Savoy Place, Victoria Embank- 


ment, London, W.C.2. (TEMple Bar 7676.) 


Physical Society, 1 Lowther Gardens, South Kensington, London, 
5.W.7. (KENsington 0048.) 

Royal Society of Health, 90 Buckingham Palace Road, London, 
S (SLOane 5134.) 


At the recent Production Exhibition, Hunting 
Engineering Limited, Luton Airport, Bedford- 
shire, demonstrated a model of a self-propelled 
self-steering truck for internal works service. 
One great advantage this truck has over others 
in the field is that it does not require any fixed 
haulage system such as a chain, or even a wire 
laid along the route. Guidance is obtained by 
painting a line on the floor along the route to 
be followed: the contrast in colours provides 
the guidance control. 

“Alf *°—automatic line follower—uses a photo- 
electric head to guide the truck. Two heads 
can be fitted, one ahead of the front wheels for 
forward running, and one behind the rear 
wheels for reversing, either head being auto- 
matically switched to the amplifier depending 
on the direction in whica the truck is moving. 

A line, in contrast to the colour of the floor 
over which the truck runs, is painted along the 
required route; the controlling head senses the 
difference incolour. This signal is then amplified 
and fed to a servo system which drives the steering 
and keeps the truck following the edge of the 
line. The sensitivity of the system is such that 
only very small movements of the steering are 
necessary to maintain the vehicle on track, thus 
keeping tyre wear to a minimum. 

Any number of trucks can be used on a route 
and can be controlled from pre-determined 
points. Command signals at specified points 
can be given to the trucks by painted markers 
beside the track to effect, for example, change 
of direction to branching routes. The vehicle 
may be controlled by normal means at any time 
on route by simply operating a switch. 

If the route is obstructed safety devices operate 
to stop the truck. It will then remain stationary 
until the obstruction is cleared and the vehicle 
restarted manually. In effect, the truck always 
fails to a safe condition. 

Power for the system is obtained from the 
vehicle’s own batteries, making it independent 
of main supplies and allowing its use between 
buildings on a factory site or on temporary sites. 

By the use of additional sensing heads on the 
truck, and lamps at the handling points, auto- 
matic loading and unloading can be achieved, 
and the position of any truck at any time can be 
relayed to a control centre by an extension of the 
photo-electronic system. The system can be 
fitted to almost any type of battery driven truck. 




















798 


Continuing Production 


June 20, 1958 ENGINEERING 


TRADE FOLLOWS THE STANDARD 


British Standards in International Markets 


The fourth conference of engineers responsible 
for standards was held on 21 May, 1958, at the 
Connaught Rooms, Great Queen Street, London, 
W.C.2. It was opened by Mr. F. J. Erroll, M.P., 
Parliamentary Secretary to the Board of Trade. 
The chairman was Mr. H. Stafford (United 
Steel Companies Limited) who is chairman of the 
Institution of Production Engineer’s Standards 
Committee which jointly with the British Stan- 
dards Institution organised the conference. 
Among the 130 or so attending were representa- 
tives of many industrial organisations, engineering 
consultants, Government departments, national- 
ised bodies, educational authorities, professional 
institutions and the technical Press. 

Addressing the conference, Mr. Erroll empha- 
sised the importance of standards work not only 
at home but in international trade. The Board 
of Trade was solidly behind the British Standards 
Institution in its work. Education had a part 
to play in the better understanding and wider 
use of standards and he thought the new 
committee which had been set up by the British 
Productivity Council, on which the Ministry 
of Education, British Standards Institution, 
Universities and other educational bodies were 
represented, to advise on educational aspects of 
standardisation, would provide a stimulus to this 
work. On the controversial question of the 
imperial or metric system Mr. Erroll said that 
the Board of Trade will study carefully the 
report of the inquiries at present being under- 
taken by the British Association and others; 
he thought, however, that for some time ahead 
we should have to “live’’ with both systems. 
The problem was how to do this with the least 
discomfort. 

The conference considered and discussed a 
wide range of subjects of concern to standards 
engineers, and served a most useful purpose in 
making more widely known the difficulties and 
importance of standards work, especially in 
establishing for this country its rightful place 
in international trade. Some of the points made 
in the papers or raised in discussion are 
summarised under the following appropriate 
headings. 


Standards and Exports 


The 1.Prod.E./BSI joint standing advisory 
committee’s report drew attention to a number 
of cases where lack of knowledge of British 
Standards overseas has resulted in loss of 
contracts, or in tenders being called for which 
excluded British Standards. It was proposed 
to prepare a short booklet for the use of exporters 
giving information about the level and standing 
of British Standards, how they were prepared, 
and their conformity with international recom- 
mendations. The BSI Export Panel urged the 
need for manufacturers to give serious attention 
to providing potential overseas customers with 
well-presented technical information on _ stan- 
dards. 

Sir Stanley Rawson (John Brown and Com- 
pany, chairman of the Engineering Divisional 
Council, BSI) emphasised the importance of 
international standards work. There was a 
keenness and awareness of the importance of 
standards in many of the new industrial com- 
munities of the world and in some of the older 
industrial countries which had benefited by 
being re-equipped with the most up-to-date 
plant after the war. In many countries, unlike 
Britain, their standards were mandatory and 
these countries did not accept British Standards 
without close scrutiny. The BSI Export Panel 
drew attention to the urgent need for this 
country to participate actively and with the best 
possible representation in the committees of the 





international standards organisations—the ISO 
and IEC. Without active and well-informed 
participation we could not expect internationally 
agreed recommendations to take proper account 
of the view of British industry and exporters. 
This was all the more important in view of the 
formation of the European Economic Com- 
munity and the possibility of a wider Free 
Trade Area. The Panel made a general plea 
to industry to re-examine its attitude to inter- 
national standards work, to make sure that 
possible means of reaching agreement in the 
international committees were not overlooked or 
allowed to go by default, and to provide the 
finance to send as delegates those best qualified 
to present the United Kingdom case. As the 
chairman remarked, it should not be a question 
of whom we could spare, but of who was the 
best man to send. 

The International Organisation for Standard- 
isation (ISO) would be holding its triennial 
General Assembly Sessions at Harrogate this 
year, with concurrent meetings of 15 ISO 
Technical Committees. The volume of work 
done in BSI for the ISO and IEC had steadily 
increased; a most likely addition was that they 
would be providing the secretariat for a com- 
mittee which had just been established on tests 
for fire resistance of building materials and 
structures. 

Following the 1957 Commonwealth Standards 
Conference collaboration between the Common- 
wealth countries had made considerable progress 
especially towards agreement on standards for 
steel, and in particular between India and this 
country on an agreed range of metric sizes corre- 
sponding closely to inch sizes for semi-finished 
products such as bars, sheets, plates and sections. 
Another conference may be held in Canada in 
the latter part of 1959. The need for the 
British Commonwealth and the United States to 
provide an agreed common front in international 
committees was emphasised. 


Metric Countries 


Difficulties arose in the use of British standards 
based on the Imperial standards of weight and 
measurement, for exports to metric countries. 
Whatever the advantages or otherwise of a 
change to the metric system in this country the 
United Kingdom was an exporter to countries 
such as the United States and Canada sstill 
using the inch/pound system, as well as to other 
countries in Europe and elsewhere where the 
metric system was in use. It was stated that at 
present two-thirds of British trade was in the 
inch/pound system although the possibility of the 
European Free Trade Area and the recent change- 
over in India to the metric system had increased 
the emphasis on the ** metric ’’ markets. 

Many sections of British industry were already 
accustomed to supplying goods made in accord- 
ance with metric as well as our own standards. 
In some cases, as for example, ball and roller 
bearings, metric sizes had been widely adopted 
and produced in this country. Where dimensions 
were not crucial, or where, as in the case of some 
machine tools, the product was supplied as a unit, 
the British Standard product might well be 
generally acceptable whether for an “inch” or 
a “ metric’’ market and the translation to 
metric measures in contracts, and in the British 
Standards themselves, would be mainly as a 
guide for the importer. The need to quote in the 
metric system was often desirable in commercial 
practice and the BSI was endeavouring when 
publishing new or revised standards to include 
metric equivalents, or at least the appropriate 
conversion factor to be used, according to the 
degree of accuracy required in a _ particular 


standard. Two standards dealt exclusively with 
the problem of conversion, B.S. 350 “ Cop. 
version Factors and Tables,” and B.S. 2856 
** Precise Conversion of Inch and Metric Sizes in 
Engineering Drawings.” 

Mr. H. G. Conway (Short Brothers ang 
Harland Limited), indicated in his paper ep- 
titled “The Metric System for Britain,” that 
conversion from one system to another where 
dimensions and tolerances are very fine, as for 
precision components, was not practicable since 
the rounding off process introduced errors 
of the same order as the allowable tolerance. 
There were further complications where the 
practices of the various inch-using countries 
or (perhaps more rarely) of the various metric 
countries, are themselves not in line. 

In the ISO committees it had been possible in 
some cases to unify inch and metric practices 
which had been to some extent divergent, and 
the general aim was to ensure functional inter- 
changeability wherever possible, and to arrive at 
a single series of dimensions. For many products 
however, the ISO Recommendations would 
inevitably have to consist of two parallel inch 
and metric series of dimensions, with to a 
varying degree, some sizes which were, for all 
practical purposes, common to both series. 
With the numerical superiority of metric countries 
in ISO committees the metric dimensions were 
always well sponsored but the United Kingdom 
was often the sole representative of the inch- 
using countries present, and was sometimes 
hampered by lack of agreement between these 
countries. 


Implementation of British Standards 


The I.Prod.E./BSL Committee expressed con- 
cern at the difficulty which is frequently met in 
finding manufacturers prepared to supply to 
British Standards when these had been agreed. 
In all cases it took time for a new standard to be 
established in production—three years had been 
suggested as a normal period. Mr. A. Parrish 
(Imperial Chemicals Limited), who introduced 
this subject and others, made a number of 
suggestions. For instance, more consideration 
might be given by the BSI technical committees 
concerned to the question of implementation, 
and it might be possible for them to suggest a 
date when production to the new standard 
requirements should commence. Users too, 
if kept fully informed of new standards, could, 
by concerted action, bring pressure to bear on 
manufacturers; the latter, in turn, being 
encouraged by knowing the available market for 
products to the new standards. In this con- 
nection there was a need to emphasise what had 
been said in the Lemon Report, that standards 
should be made attractive by ensuring a better 
product at reduced cost. Related to the 
question of production to standards was the 
means of making known those firms prepared to 
supply goods in accordance with British Stand- 
ards. Where the British Standard certification 
mark scheme, popularly known as the “ kite’ 
mark was associated with a standard, there 
was no difficulty in providing a list of those 
manufacturers who were licensees under the 
scheme. 

The conference also discussed the problem of 
educating engineers who were to be responsible 
for standards. In particular, attention was 
drawn to the suggestion that all engineering 
students should be introduced to standards, 
especially those concerned with terminology, 
testing methods, quality of materials, drawing 
office procedures and so on. These aspects of 
the discussion will be reported in more detail 
in a subsequent issue. 
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SKILLED HANDS MAKE COMPUTER PARTS 


in a world in which automation and mechanisa- 
tion are proceeding apace, the fact is sometimes 
overlooked that there is still a need for manual 
«ill. This is true not only in the more obvious 
cases such as toolmaking, but also in some 
repetitive work which depends upon the skill and 
dexterity of the operator, and for which there is 
at present no mechanised alternative. The pro- 
duction of magnetic memory planes and stores 
for digital Computers illustrates how manual 
dexterity plays its part in modern production. 
Considerable numbers of these computer coim- 
ponents are now being made by the Plessey 
Company Limited, in extensions to their branch 
factory at Wood Burcote Way, Towcester, 
Northamptonshire, and the production processes 
are a combination of automatic, semi-automatic 
and purely manual work. 

The Plessey Company’s Chemical and Metal- 
lurgical Division, which operates the Towcester 
factory, pioneered the use in this country of 
computer storage elements based on square-loop 
ferrite cores, Which are bi-stable, that is, they 
can be magnetised or demagnetised by current 
pulses of short duration, and are readily 
adaptable for binary applications such as in the 
digital computer. They are also extremely 
stable in operation, and have no _ ageing 
characteristics. 


CORE PRODUCTION 


Each memory element consists of a matrix of 
these small cores, each one of which can represent 
one digit of a binary number. Vertical and 
horizontal wires (the X and Y windings) are 
threaded through the cores and information can 
be fed to the matrix through these wires, the 
coincidence of current pulses at intersections 
magnetising the cores. In addition to the X and 
Y windings, crossing each other at right angles, 
a single wire, known as the sense winding, links 
all the cores in the matrix. This is used to 
determine the remanent magnetisation of any 
particular core, and so to give an indication in 
the computer of whether the selected core had 
stored a “* one” or a “ zero.” 

Production of the ferrite cores starts with 
blending of the basic constituents which are 
powdered materials such as iron oxides, man- 
ganese, copper and other elements. The 
blended powders are hopper fed to automatic 
presses which produce the ring-shaped cores. 
Several grades of material are used, depending on 
the ultimate use to which the core will be put, 
and several core diameters are in production. 
Typical core sizes for the matrices are: 0-05 in 
outside diameter by 0-03 in inside diameter by 
0-015in thick, and 0-08 in o.d. by 0-05 in i.d. 
by 0-025 in. After compacting in the press the 
cores are strong enough to be handled, and they 
are then sintered and tested, ready for assembly. 

HAND ASSEMBLY 

A typical matrix to be assembled in the new 
shop built at Towcester for this purpose is 
square in plan, being composed of 4,096 cores 
(that is, 64 by 64), the cores being of the 0-05 in 
diameter type. Other matrices are made, both 
square and rectangular in plan, and with different 
core and wiring arrangements, but all are 
assembled in the same way. 

The first step is to arrange the cores in the 
regular pattern required, all standing on their 
edges, and ready for wiring. This is done in 
aretiform jig mounted on a plate with a vibrator 
beneath it and a vacuum apparatus to hold the 
cores as they fall into the correct positions. 
As soon as the jig is filled, surplus cores are 
brushed aside with a soft brush, and a strip of 
adhesive tape is placed, adhesive side downwards 
on the group of cores, which, when the vacuum 
is Cut off, can then be removed for wiring. 

No mechanical aids other than the vibrator 
are used in assembly, which from this point on 
is the work of female operatives who thread the 
X, Y and sense wires, using a special steel needle, 
9-009 in diameter and about 8in long. Each 


worker is usually employed on one threading 
operation, the partly-completed matrices passing 
down the shop as wiring is added. Soldering of 
wire connections, and assembly of the matrices 
into their frames, which are of Tufnol or Bakelite, 
is also done by hand, with small electrically 
heated soldering irons or solder pots for dipping 
as required. 

Testing, unlike assembly, is mechanised as 
much as possible, and developments are in 
hand which will make some of it fully automatic. 
Mechanisation is employed on this work for 
several reasons. All cores are tested twice, and 
all the finished matrices are also given a double 
test, the first operation ensuring that a faulty 
core cannot get into the assembly shop, while 
the second testing sequence makes the correct 
functioning of the finished matrix absolutely 
certain. 

Cores are tested semi-automatically at present, 
being fed by a vibratory feeder to a rig of Plessey 
design and manufacture. For testing the finished 
matrices a special rig, also designed and built 
by the company, is used. Two considerations 
were of importance in building this rig—speed 
and accuracy. When production first started 
testing was done by hand, and no more than 
about six matrices could be tested daily. With 
the Plessey rig an assembly is tested completely 
in about 15 minutes. It is of vital importance 
that there shall be no doubt about the correct 
functioning of the finished product, and for 








One of the few mechanical devices used is a 
vibrating jig which enables ferrite cores to be 
positioned ready for wiring. 
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Assembly of magnetic memory planes for digital computers in a new department at the works of 
the Plessey Company is a skilled manual operation. 


this reason also, mechanical testing is an 
advantage. Using automatic telephone type 
equipment, the test rig can run through a chosen 
sequence of tests and eliminate the possibility of 


human error or overlooking of a fault. At 
present the rig operates in a semi-automatic 
manner, but it is being developed for fully- 
automatic operation. 


CHANGING WHEEL-GAUGE 


A difference of gauge is a constant hindrance to 
the trans-shipment of goods by rail. Particularly 
is this the case when perishable goods are 
involved. Spain, a major producer of fruit and 
vegetables, has had to meet this problem in order 
to develop her trade, and has done so since 1951 
by a method of axle changing at the frontiers 
using wagons built to British loading gauge. 
As a result the trade in oranges and potatoes has 
been greatly increased, and that in tomatoes has 
been developed to over 15,000 tonnes a year, fruit 
which reaches Covent Garden market within 
four days of being packed in Alicante. In 1957, 
121,937 tonnes of oranges were shipped in this 


way, 24,237 tonnes of grapes, 18,659 of tomatoes, 
16,187 of potatoes and smaller quantities of 
apricots, plums, peaches, melons, beans and 
other items. 

The method used to change the axles is to 
run the ventilated or refrigerated wagons 
between groups of four columns from which arms 
project that are extended under the wagon bodies 
and then raised to lift the wagon clear of the 
wheels (the retaining clamps having been first 
removed) and the alternative set of wheels run 
under. The whole operation takes ten minutes 
per wagon and two sets of equipment are 
installed at each frontier point. 
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NEW CONNECTIONS 


In a White Paper recently presented to Parlia- 
ment, the Postmaster General announced the 
next steps in the plans for full automation of the 
telephone system. These plans will provide for 
subscribers and call office users to dial their own 
trunk calls and so get quicker service. Callers 
will be able to get through to subscribers in 
distant parts of the country by dialling code 
numbers tefore the usual telephone number. 
With the new system, trunk calls will be charged 
in “Jocal”’ units) The amount of time bought 
for a local call will vary with the distance and 
the minimum charge for a 3-minute trunk call 
will go. Instead callers will pay only for the 
time they use. 

In order that these facilities may be given to 
call office users as well as private subscribers, 
Associated Automation Limited (a member of 
the Elliott-Automation group), in collaboration 
with the Post Office, have developed a new coin 


TELEVISION RELAY 


At Hawick, in Scotland, a radio and television 
relay system has recently been completed by 
Relay Systems (Hawick) Limited. This installa- 
tion gives subscribers in Hawick, previously 
regarded as a poor area for television reception, 
a choice of BBC and commercial television pro- 
grammes, and two alternative sound broadcast 
programmes. All the cables for the system were 
supplied by British Insulated Callender’s Cables 
Limited and were manufactured in their plastics 
cables factory at Helsby. 

The first cable to be erected was the main 
feeder from the mast-mounted aerial array, sited 
outside the town on a hill where good signal 
strengths were available, to an amplifying and 
distributing station near the centre of the town. 
The cable consists of 2,000 yards of helical 
Polythene, aluminium-sheathed co-axial cable, 
over-sheathed ‘with p.v.c. and having a_ total 
diameter of approximately lin. It has been 
supported on poles for most of the route by means 
of a catenary wire and leather suspenders. The 
erection was carried out in co-operation with 
British Insulated Callender’s Construction Com- 
pany Limited. A total of six separate signal 
frequencies are carried by the cable. 

The distribution network throughout the town 
itself has been wired with British Insulated Callen- 
der’s Cables Limited range of standard TR8 
television relay cables, and this work was carried 
out by the local company’s own staff. These 
cables are of the screened quad form, and are 
made in four sizes having 0-064, 0-048, 0-029 
and 0-018 in conductors respectively, with 
Polythene insulation, copper tape screen and 
Polythene oversheath. The three larger sizes 
all have the same characteristic impedance of 
87-5 ohm and this arrangement considerably 
simplifies the inter-connection of different sizes 
of cable. In addition the tolerances on end- 
impedances and irregularities are kept to within 
very close limits, and the specified cross-talk 
performances are such as to allow the use of 
two television vision channels at the same carrier 
frequency. Every length of cable supplied was 
checked to ensure compliance with the specifica- 
tion figures, pulse techniques being employed 
where necessary. 


box. It has been termed the “ pay-on-answer ’ 
coin box; as its name implies it provides for 
connection to be established before any coins are 
inserted by the caller. If there is no answer, the 
telephone handset is replaced and no money 
inserted. If, however, the call is answered, the 
caller gets a signal to insert his money and he 
can then speak to his correspondent There are 
no buttons to press. 

The new coin box has slots for threepenny, 
sixpenny, and shilling pieces; and a dialled call 
can be set up with any one of these coins, thus 
there is increesed flexibility. All calls will be 
timed automatically at the telephone exchange. 

Prototypes of the new equipment developed 
under contract by Associated Automation are at 
present being tested by the Post Office. The 
first operational installations are expected to be 
made during the summer of 1959 (Fig. 2). 

All calls are timed in terms of threepenny 
time-distance units. The amount of time pur- 
chased with 3d. decreases with distance. At night 
the periods allowed are to be longer. The 
caller, once his connection is established can, if 
he wishes, immediately buy a number of time- 
distance units by inserting coins to the appro- 
priate value. Each insertion is signalled to the 
automatic exchange equipment by a series of 
pulses that operate a “time credit” store 
which gradually decreases as the call proceeds. 
The rate of decrease of the “‘ time credit” is 
automatically adjusted at the exchange according 
to the distance over which the call is connected, 
and when all credit has been used, and if the 
caller inserts no more coins, the call is auto- 
matically cut off. 

It will be seen from the illustrations that the 
dial and handsets of the coin box telephone and 
the private subscriber telephone are to the same 
pattern. The new design will work over lines 
of 50 per cent greater electrical resistance than 
will present units, and so thinner and cheaper 
wire can te used in street cables. Printed circuits 
will te used in some units. 

Private meters for subscribers are being 
supplied by Smiths Industrial Instrument Divi- 
sion, Chronos Works, London, N.W.2. They 
will be in use in the Bristol area as from | January 
1959. The cost of calls will be assessed in 2d. 
units (3d. from a coin box) which will last from 
12 seconds to 3 minutes, according to the 
distance covered by the connection. The meter, 
shown in the illustration alongside, is calibrated 
on two scales, the outer yellow scale reads from 
0 to 100 in units, and the inner white scale reads 
100’s of units up to 10,000. There are three 
pointers, two of which indicate the units and 
100’s, and a third red pointer that indicates 
units and is resettable. The meter indicates 
the accumulative units for calls over a period, 
and also the cost of each individual call, as 
indicated by the red pointer. 

It is planned that subscriber trunk dialling 
(S.T.D.), as the new system is called, will be 
extended to 46 towns by the end of 1960. 
London is not included in these. After Bristol 
receives the system, at the end of 1958, the next 
towns to be so equipped are to be Bodmin and 
Evesham—in 1959. National numbers for 
dialling trunk calls will be in two parts: a series 
of figures to identify the required exchange, and 
the called subscriber’s existing number. A 
national number will always start with ‘* O.” 
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Fig. 1 The redesigned telephone handset igs of 
lighter construction and will operate into tele. 
phone lines of higher resistance, 


(Reproduced by courtesy of 
H.M. Postmaster-General). 


Fig. 2 No _ buttons 
appear on the new 
coin box unit, and 
coins need not be 
inserted until the con- 
nection required has 
been established. 


Fig. 3 The subscribers meter indicates the 

number of time-distance units that have been 

spent over a given period. Also a resettable 

pointer indicates the number of units spent om 
each call. 
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